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Aei. I.— O/i the Practical Constryction of Achromatic ObjecU 
Glasses. By Peteh Baelow, Esq F. R. S. Professor in 
the Royal Military Academy, Woolwich. Communicated 
by the Author. 


1. A. VARIETY of methods have been proposed by mathemati- 
cians for determining the refractive and dispersive power of 
glass and different principles have been given for computing 
the radii of curvature of the lenses composing the object-glass 
of our achromatic telescopes The subject, indeed, is perhaps as 
well understood by theoretical opticians as can be desiicd ; but 
this is far fixim being the case with many who are practically 
engaged in the construction of telescopes, and for their conve<» 
nience only the present article has been wiitten. It professes to 
throw no new light upon this highly interesting subject, but 
merely to bring under one he^d, and to reduce to the most 
simple form, all that is actually requilrcS by the practical opti« 
cian, viz. . 

1. To determine, in the most o^uralc manner, ther refractive 
index of his two glasses . j 

S. To determine their rclat^e d^j^rsive power . 

S. To determine the radii or curvature of the different sur- 
ap as to produce the achromatic property with the Ipast 
sphmiicftl eberration. * ^ 

With a v^tew to the former of these, the inttrumenC reocnlh'* 
meiv^ed an^ described by M. Biot, in his TraiU de 
vpl> xm K 0 . 87 . JAKUARir 1886 . * 
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has as well as the principle of calculation given 

hj but this latter has been reduced to lacu 

^^il$^)skore inte&ipble to general readers. 

yeSr the determination of the disperave power* tho instrument 
ilEpirented by Dr Brewster, and described by him in his Treatise 
on New Philosophical Instruments,'** has been selected as the 
most simple, and as possessing every rcqtiisite precision for any 
practical application; and for the principles of computation,, 
in this case, the formula, as given by Boscovich, and cc^ied ia 
the work last quoted, are those which, after some comparison, 
have been preferred. 

Lastly, For computing the curvatures, we have taken, as 
decidedly superior to any other, the principles so ably illustrated 
by Mr Herschel in the Philosophical Transactions for 1821, 
and have extended his tables, in order to reduce the labour of 
computation to the least jiossible quantity. 

In every case, also, actual observations and calculations are 
stated in sufficient detail, to render the whole intelligible to every 
one who has any knowledge of the first principles of mathema- 
lics, and who is supposed to be required to construct an object- 
glass of any given focus, from specimens ol flint and plate or 
crown glass, witli whose properties, in the first instance, he is 
wholly unacquainted* 

S. Imtrummtjbr meamriiig the Angles of the Prisrns^ and 
for determimng the Rfractive Indues, 

The first thing requisite is, for the artist to form for himself 
two small^orisms of the fiint aqd crown glass he proposes work- 
ing together, rcducing*ihem to an angle of about each ; but 
the exact measure of which m« .>€ be afterwards determined by 
the instrument described bcl'*w. 

This is shewn in two eh vations, Plate I. Figs. 1. and % Hem 
OSS are three screws, whictf insw^r as feet to the instrument, * 
^Dfhich at the sanie rime serve for adjusting it to 
is a tube firmly attached to the centre of the three 
its base ; T is an interior tube 'sliding 
fkA l^lpieans of which the instrument may be turned in Vy 
nt l^easure. « C is a sort of branch fixed in the ii;(^or 
I e^n," is screwed the pimpips^ Cilt^ ^odtiaUd 



itfAchrma^ O^f0€^C^am9» » 8 

as shewn in the figure: mm are two arms turning 6fi one com* 
mon centre^ coinciding with that of the circle, each being fur* 
nished at its extremity with a disc, having an adjustable i%ht 
pierced with a fine hole: ef\% a brass plate adjustable 
tangent-screw, seen in Fi^. 2., and which plate carries at the^^ 
upper piurt a square frame fixed at right angles to it This 
square frame is counter-sunk on the inside, so as to receive a 
parallel plate of glass, on which the prism is placed, for dbserva* 
tion, as seen in both figures. 

The nature of this frame will be better undmtood by the 
perspective view of it, shewn in Fig. S. Fig. 4. is a brasa^piate 
ground parallel, and made to slide accurately over the frame, in 
such a way as to bring the straight chamferred edge a h exactly 
opposite to the centre of the graduated circle,— and the prism, 
when placed on the glass-plate, is brought exactly in contact 
with this line or edge. The tangent-screw mentioned above, 
serves to adjust the frame upwards or downwards, till the edge 
ab of the plate is opposite the centre, as above stated 


3. To measure (he Angle of the Prism, 

For this, It IS best to use the parallel glass, blackened at the 
back, or to keep one glass for this purpose, lay this in the 
frame, and, by means of a short spint-levcl laid upon it, adjust 
the instrument by the screws in the stand, till it is perfectly ho- 
lizontal ; then slip on the brass-plalc, which ought also to be 
blackened, to prevent any confusion of refleoted light. Now, 
bring both arms of the instrument above the horizontal line or 
zero, and set them both by moans of ^ihe \ernier^ the same 
angle ; as, for exatflj^le, 40^ or 50°, &c. Then looking through 
one of the small holes in the sights, the reflectio^^jQjT the other 
ought to be seen bisected by the cPge of the brass-plate, which 
will shew the instrument to be cor^^ct, and if this should not 
happen, it must be brought t<^do mi by adjusting die sights ac- 
cordingiy. This being drni^ lay oiWbe prisiUf pl^ng its sharp 
e^gisf gently against the^edge of theUege above mi^tioiied> 
then, wtiilS one of the sights remain move about 
till the1ire|!ection of the small hole in the form^^ is seen 
by th^ stt^alg^edge as before, and dieti ^alf the 
the two readhijets w^l jbe the |ii^ sought vhialr 
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is \eiy simile, may be repeated at several angle's, and the mean 
tcisult taken for the angle of the pinm. 

4. The following cKamples will sulBciently illustrate tills ope- 
ration. 


Flmt Prism, No. 1. 

* I 


Fixed sight 

Move ible 
sight. 

Difference. 

^ Difference 
or Angle* 

40'' 0' 

Sr 38' 

49* 3b' 

24* 49' 

30 0 

79 36 

49 36 

24 48 

33 0 

8i 40 

49 40 

24 50 

36 0 

83 38 

49 38 

24 19 

25 0 

74 39 

49 38 

24 49 

1 Moan angle, 

24 49 


Plate Pnsm^ No 1 


Fixed 

ajght 

Mov cable 
sight 

Difrt.rencL 

^ Difttrc nee 
or Anj^Ie 

40* 

0' 

89* 

42 

49* 

t2' 

24* 

51' 

35 

0 

84 

10 

49 

40 

24 

50 

30 

0 

79 

44 

49 

44 

24 

72 

27 

0 

74 

41 

49 

44 

21 

52 

20 

0 

69 

40 

49 

40 

24 

50 



Mt in nn^lt , 

- 

24 

t>l 


The principle of deduction is too oln lous to call loi any 
faitlici lemark, than nitiely to state, tlut it is founded on the 
known law, that the angle of inudeiice is tcpnl to the angle of 
leflection. 

5» Observations for deles vumng the hides of Ptfraiiwn, 

It is a k«i>wn pnnci^lc^m optics, that, in the passage of light 
out of one medium into another, as, for t\amplc, from glass into 
air, the sinej^^f the angles of incidence and lefraction aie to each 
other in a constant ratio , aijd this ratio is what is called the iiu 
dex of refrojcHon. ^ 

^In order to determine thcyata|'equisitc for ascertaining thia 
index, we must pi^occed as ^ylow ^ 

Having adjusted the iijfstvument as before, place in the (Irame 
the elear^fiarallel plate of giCss, instead of the blackendd one used 

3 the last case, knd apply the blackened brass plate as before; 

ring also the edge of^the pnsm in aintact with the edge of the 
jplate, as desccibed. in ^e last observations. 




^ Achromatic^ ^ 

Tho dights must now be placed as shewn in Plate L Pig* 1. via. 
the one towards the edge of the prism, above the zero or horizon^ 
tal line, atid the one towards the base below the same, and the 
fewer thc«better, setting it to some certain reading, as, tor ex- 
ample, 60^ or 55% &c. 

Place on the table, un<fer the lower sight, a piece of clean 
white paper, and reflect upon it (if necessary) a strong light ; 
bright sunshine is to be preferred. Then move about the upper 
sight till the eye perceives the refracted image of the lower sight 
bisected by the straight edge, and note its reading. These are all 
the data requisite for commencing the calculation ; but, for the 
sake of greater security, it will be best to repeat the observation 
under three or four different incident angles. 

The image seen in this experiment will be coloured and elon- 
gated, but there will still, with a little practice, be no difficulty 
in bisecting it. 

‘In order to prevent any confusion in the computation 
arising out of the signs of the cosines above and below 90% 
it will be best to register the supplements of the actual read- 
ings, or what they ant of 180 , instead of the readings 
tliemselves. 


6. The JbUouing are a set of Observatlom on the above prisms. 
Flint Prism., No. 1. 


No. 

Supplement to 
leading of 
Lower Index. 

(Q) 

Supplement to 
reading of 
Upper Index. 

(p.) . 

Half ihe ' 
didbienco. 

w 

Angle of 

above found. 

I 

120® O' 
125 0 

130 0 

135 0 

lOi* IV 
108 *6 

113 0 

117 10 

r 55' \ 

8 7 (i 

8 30 

8 55 ) 



Plate Prlsm^ No. 1. 


No* 

Supplement to 

reading c»f 

Lower Index. 

• 


\Bairtli« * 
Uie>'eneei 

Angle of 
Prism as 
above firj^nd. 

il 

ISO* O' 

106* O' 

r O' ■) 

. 


185 0 

110 38 

7 11 f 


o 

MO 0 

115 0 

7 8(f f 

84* 51' 

m 

m 0 

119 40 

7 45 ) 
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Let the angle ia the first of the columne be d^^oted by ^ Q 
in the second by P 

in the thirdi or the half difil^cence^ by « d 
And that in the fourth, or angle of prism, by . a 

Then the rule for computing the index may stated in 

tsords at length as follow : 

7* Rukjbr eompuiifig the Index gf B0'actkn* 

1. To the angle P add the angle d, and subtract | a from the 
sum, and call the remainder := A. 

S. Add I a and d tc^ther, and call the sum cr B. 

S. Add t<^ther cotangent J a*, tan A and tan B ; subtract 20 
from the sum, and find the angle of which the remainder 
is die tangent, and call it = D. 

A From D subtract J a, and call the remainder = E *f“. 

5. From cos Q subtract cos E, and find the natural number an- 
swering to the remainder as a logarithm, and it will be 
the index sought p 

OpercUion. Flint Prism First Observation, 

To P := 104“ lO To J o = 12“ 24'1 

Add d = 7 55 Add d= 7 55 

From sum =r 112 5 Sum B = 20 19 

Subtract J u = 12 24| 

A = 99 41 

Cot I o =: 12^ 24' . 10-6578454 

Tan A = 99 6l,or^ 

* 89 19*" J 10'7679860 

Tan B =20 19 - 9 5684856 

' %n 84« 13' s= D - 10^42<>60 


* In all these caeea the log tan, &c. is to he underetood* 

< f If, in any Instance, the ahgle ^shou^d be less Ibati dC”, then, iiietettd ef the 
D, as found eboi|^, nre iftinsfc tm fie sn^ipleffient, or what h wants of l$0S 
J|$Me»t6dndE. i \ I ^ ' 

t TlM aldehndcal ex|liMth>yf^ihis rule, whielf will be more >iUe|l!||^ than 
thewhoeb those ae^j»i}ayted with enalytlefd subj^ts^ may b^ ea{nessed 
^ tan0 = co^(«i^(f* 4- 4fr^ | a) tan (d^ 


9fsBiet, flretll dc 




X> = d4^ 18' 
Take lassii^ 84 


E»71 


Wxtm coe Q as 1^, at i - 
60 i 
TakecosEss 71 4& - 


Nat N« = 1.6019 == Index 0-8046889 


H. Operaiion. FUnt Priam. 

To P =s 108* 48' 
Add d r: 8 7 

Fnpt sum 116 88 
Subtract ^ a 18 84^ 

A = 104 87 


Second ObaervaHon. 

To J o = 18> 84r 
Add d = 8 7 

SumB=:80 81 


Cotia= 18“ 84' 10-6578464 

TauA = lW 

Tan B a: 80 81 - 9-8781887 

80-8198760 
Subtract 80-0000000 

w 

Tan81°88's=D - . 10-8198760 

From D«8l** 23' • 

Take I a IS 84 

E=s68 59 


Fi:om cos Q sr 1^ i 

. % V 

Take oos^E 9*5546881 

tPrnVma Indek' 011089388 
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This iiSkH fnnh &e fonxier index by D026, and is as 
an instance of extreme aberration ; no greater difference than 
this ean be allowed ; sliould it ever exceed ^his quantity^ the ob- 
servation should be repeated. In a great number such ex- 
periments I have generally found a complete agreement in the 
first three places of decim^s : 

The third line of observatiom gives Index ss 1^6013 

The fourth 1-5994 

The first = 1-6019 

The second 1*5993 


4) 6*4019 
Mean Index, 1*6006 

Sunitar operations for the plate prism give fur a mean in- 
dex r = 1.6279. 

9. Insirument for measuting the Dispersion^ m\d for deiermi^ 
ning ifis Dispersive Ratio* 

It is a well known optical fact, that light, in passing from one 
medium to another, is not only refracted, but is decomposed in- 
to different coloured rays, thereby forming a spectrum, and that 
the extreme red ray is the least refracted, and the extreme 
violet the most. The indices of refraction for these two ex- 
tremes are therefore different, and the difference between these 
indices divided by the mean index minus 1, is called die Dis* 
persive Ratio ; and the ratio between the dispersive ratio for 
two diffen^ species of glass, ia called the Rath of the Disper^ 
Ave powers, or Ratio Dhpershfu This, also, is sometimes 
ealled the dispeimvo ratio of two glasses. 

The instrument for determining this ratio may be described 
as below: 

. AB, Fig. 6. is a brass pUW, on the tc^ of which £ts the 
cap C, sunaotio(^ with a v^l k| to the upper part of which 
ia fixed a diort tube ope& oa the ah, having a kt 

SdOir A* Within tbb short tuba is iWrted another tube of 
about double tlfe leigthy and whkdi, when brought into auy re* 
Squired poaitioD} majj; he feted feere by the set screw » sbuttiiig 
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the exteriot tube close upon it. This tube projects to the line* 
V d, which shews its termination, ej^h i is another tube which 
dips over rdf) and carries at its end fi the rirci^ar plate gh^ 
gx^uated on Us outer edge from zero both ways to 18(f ; ‘o is 
a vernier attached to the first outward tube Im no. The dia« 
meter of these tubes ma^ be about inches. The end of the 
tube efh i has an end or base at e h, in which is a circular hole 
about inch in diameter, and against this there is a means of 
fixing a prism, as shewn in the figure. The tulie rd is also ter* 
minated at r d with a similar end for the same purpose, but is 
made to slip out and in like a common diaphram, for the conve- 
nience of fixing the prism on the inside, in order that the in- 
terior faces of the two prisms may be parallel. 

The construction of this instrument will be better understood 
by referring to Figs. 6, 7, 8, 9, 10, where Fig. 6. is the casc-tubc 
fixed lo the stand, with its vernier and sct-scrcw ; Fig. 7. is the 
next tube inserted into this ; Fig. 8. is its diaphram for carry- 
ing the prism inserted into Fig. 7. ; and Fig. 9., is a short tube 
with a graduated circle, which fits over Fig. 7., and which also 
carries a prism, as seen in Fig. 5., where the several tubes are 
all in their places. 

This instrument being thus provided, we must next get a 
piece of smooth board, about 2 feet square, well blackened with 
lamp-black, across which is to be stretched a parallel strip of very 
white clean card-paper. This is to be hung up, with the card- 
paper horizontally, in a good light, with plumb-line passing 
across it as in Fig. 10. Then set up the dispersivo instrument 
in front of it, at the distance of about 6 or 8 feet, and every 
thing will be ready for observation.* • 

10. Method of Observing. 

1. Remove the tube and graduated circle Fig. 9., with its 
prism, which is always to be that possesring the greater disper- 
siott of the two, and tunj^tbe tube J^ig. 7. about in Fig. 0. till 
the e4ge of the pAsm 0ked to its end is uj^wards and perfectly 
horizontal, which vriM be known by Ibe eye perceiving the plumli^ 
line^ directly above the edge the prism^ and tbe refracted 
image cS the same ip the pi^ in one ^erlieat line. For which 
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pfupcee A ^aoe is opoi above the primn, ui the 6f the 
dtajdtmtn. This being done, make fast in this podtibn by 
the set<acrew. Bemenre the plumbdinf, wd looBng at the 
cardppt^ strip, ks upper e(%» wittbeaeea strcmgiy dqged with 
violet and Uue, wid the lower edge with ted md jrellow. Now, 
pot m the tube and {nisw, £1g> 9f/{dajuig the base this 
prism upwards and horizontal, and then, m esanuoiOg the strip 
of card-paper agwn (the lattmT prism iMpg the sttoi^gw of the 
two in producing di^errion), the upper edge will be found 
tinged wkfa red and yellow, and the lower with the violet If 
now, F%. 9- be gr^ualiy turned round either to the right 
or left, while the eye is still regarding the card-paper strip, 
the colours on both edges of the paper will dimlmsb, and, at 
Imigtli, in a certain porition, will whdi]^ disappoaTf Tins bring 
wril and <»refuUy observed, re^stesr the reading shown by the 
vmmler on the graduated rircle above mentioned. Then turn 
the rircle back in the other direction dU the colours again div 
appear, and again register the reading shewn by the vernier * 
eaU half the intercepted arc between the two readings M. (This 
will be the difference of the readings, if both are on tlie same 
side of zero, but the sum if on different rides). 

Let diis observation, which is very simple, be Depoated several 
times, and the mean of all the results taken for the value of M. 

H. ComjrutcaUm for the Ratio of Diapar^on. 

‘ 1. Let the prism fi^ed in Fig. 8. or the fixed prism^ and which 
we ha’e suppose to be the plate glass, be called A, and let 
this letter also denote its angle; and let the flint prism in 
Fig. 9. be called" B, which may also denote its angle. 
Then, 

S. To the log rinc of angle A, add the log of its index of re- 
fraction ; and from the sum substroct the log of tho m- 
deK of the r^raction of B, and find-the angle, of wbirii 
the remaindex is the log rine^'and call it angle «r. 

9. To "the log tangent of angle B, ^ the, leg eo^ of lu^e 
iff and find the angle of wlueh thi^ sum is die leg tan- 
gent and crill ifi angle 6. ■> 

•Frma a subtract 9, call tiib »tnilliide|r s: c. 
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5. f'rdm the ic^ talent of c subtract the tog tangent of a ; con* 

sidering the remaitider as a logarithm, find its natund 
number, atid*^ubtra(Ct that natural number from unity. 

6. Now, ♦multiply this remeinder by the index of refraction of 

prism A, by the index minus 1 (or the dedmal part of 
the index) of prism* B. Multiply also the index of the i*e^ 
fraction of B by the dedmal part of the index of A ; lastly, 
divide the former product by tlic latter, and the quotient 
will be the ratio of disperrion between the two glasses. 

Or, Add the logs of the three former numbers together, and 
the logs of the t\io latter, and the difference found by 
subtracting the latter from the former will be the log of 
the ratio sought 

Note . — ^It is assumed in the preceding rule, that the prism 
B owes its higher dis^iersion to its greater dispersive 
power, the angles being nearly equal ; but with a less 
dis|)ersive power (by having a greater angle), its disper- 
sion may still be greater than pnsm A. In tliis case, 
the same rule will also obtain ; only in the part number* 
ed (S) in the above rule, we must add the natural num- 
ber to unity instead of subtracting it; the reason of 
which will be seen in the algebraical foimulo* 

IS. Example, 

Shewing the results of observation and calculation on the two, 
prisms Plate No. 1. and Flint No. 1., of which we have already 
detenmned the angles and indices, viz. 

Angle of Plate prism A = 51' index = 1.588 f 

Do. Flint B = 24 49 index = 1.601 


* Tbs anatytlca] ex|»re8iMon for this rule i&, 

a tfui b cos M tan B rx tac 

Dispersive latio {tan ^ tt)^cOt a 4* 1} 

¥ bebia the hidea <ft re&bieiipn of A, and R ttuijt of B. 

t three piaees of deoitpa^ are fiUte luffirient, and w« iu^ve ialifn fhes^to the 
heiu^ 0garai boOi aUuite in ^oest^ 



Mr Bnrlow Sue PrcK^^iMt CmstfvcHM 


d^mxoHonfbr fln&ng at^ p[. 

Headings with the f S»l(y f 117*4*' 

indax turnad to I 5 16 Besdiogs with U7 54 

the right, when -| 5 36 indinc turned 4 117 30 


the colour dis- | 5 SO 
aj^aied. 5 16 

5)S5 9S 

Mean 5 18 


to the 1^, 


117 44 
117 40 


6)25 9S 5)588 32 

Mean 6 18 Mean 117 42 

5 18 

2)112 24 

Angle M s: 56 12 

Then, hy the lulo, 

Sin A = an 24“ 61' = 9 6285016 to ton B s= 24" 49' = 9 6660846 
Add log 1.628 = 0 1841284 add cos M •=■ 66“ 12' = 9 7458066 


Suh. log 1^1 


9 8076250 tan 14" 26' = 6 = 9.4103402 

02043913 - - '■ 


Sin 28" 39' = a 9.6032387 

From angle o = 23" 39' 

Take angle 6 =: 14 25 

angle c = 9 14 

From'tanc= 9" 14' = 9 2110184 
Take tan a = 28 8^ = 9.6414036 

Nat »" = !37121 1A696148 

From 1.00000 

Take .87121 

Bemainder, .62879^ 

. % 

Ij^ofwBUsnder .62879 ==1.79850116 

lJg<^inlexA ‘i.SSS » 0.1841934 
iSor^Mt^indexB .601 s; 1.7788745 

,Wat8nB«!‘ '1.7616065 
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Log of indest B r= 1.601 ss 0«^43913 

Lqg of decimal of index A .628 2 = 1.7226339 

Second $uin, 1.9270262 
Fyom L76160S5 

Take* 1.9270252 

Nat: n" .68309 = 1BS4478^ 


Whence the ratio of the dispersive powers of the two glasses is 
1 ; .68309 ; or .68309, according to the common mode of e?cprea- 
$ion. 

We have thus obtained the requisite data for determining the 
radii of curvature to be given to our plate and dint lenses, in or- 
der to produce an achromatic object-glass 

13. CofmptUatim TableSy^c JorJinding the Radii of Curvature; 
the rc/racAve index of each glas&, and the%f dispersive ra^ 
tWy being given. 

If we were now meiely requued to conect th(| object-glass 
for colour or dispersion, all that would bo necessary, would bo 
to make the focal lengths of our two lenses m the direct ratio of 
their disper^ve powers , and, tlicrcfore^ with three of the sur- 
faces formed at pleasure (at kast within certain limits), the 
fourth might still be so determined as to pioduce a correction 
of colour, and this is probably still practised by some opticians 
but the correction of colour is by no means aJfl that is to be con- 
^dered in working au objoct-gLiss foi a good telescope ; for if, 
also, we have not regard to tSe sphencal abenation, the image, 
although free ftoni colour, will be seen m a cloudy or smoky 
field of virion, which will render it very imperfect and indis- 
tinct 

With a view to this latter correction Mr Hersohel has given 
a very elaborate and valuabk paper ni the Fliifosophical TrUn- 
sactim of the SeoiKy* Part ii/ for 71^1, with S^les, 
&C., so as to coi^derablyvthe labours o^coipputsk 

tiont and, by extending these tables to a g|aate3r it ia 
presumed that we We ad^ed our nute ^ai^s the slmplil^ing 
this impmtant Iilhc^ua and ipnicam caWa^ 

However, m explanatW of thSa process. 
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it k proposed to give, in word<^ at lengthy aoino preliminary rules 
for detennitring the foci of simple lenses^ when the refractive 
power and radii of curvature are given, or the converse : for, 
notwithstanding these rules may be familiar, in somt' form or 
other, to practical opticians, yet, as we should wish this paper 
to contain every rule requisite in the construction of an object- 
gla^, we shall, it is hoped, be excused for introducing them in 
a condse form in this place 

14 Buies for determining (he Focal Le7igth ^ Lenses of given 
curvature 

1. Tofnd the focal le^tgth f a double convex lenh for parallel 
ta^Si the radii of curvature and the index of reaction being 
given. 

Rule. — M ultiply the two radii together : then add the two 
radii together, and multiply tliclr sum by the decimal part of 
the index of refraction. And the former jiroduct, divided by 
the latter, will lx* the focal length. 

Example . — The radii of curvature oi‘a flint lens being 4 in* 
dies and ICf inches, and its refiacthe index 1.601, required the 
focal length. 

Hero 4^ 

> and 

40* 

.601 

8.414)40.000(4.75 inches focal length. 

« 

S* IVken the two tadii hre equals the rule becomes more simple, as 
JoUorvs^ 

Divide the radius of cinwaturc by double the decimal tmrt of 
ijie index for the ftxal length. 

, ^ alljf^brairAt formulas fmbrocing aUyhei;^ rulea may he oa follows . 

vii. ‘ ^ . 

Jof paifllldtays, ^ ^ ^ 

^ ML <(lhe decimal part oi the index of lefraeUea, and r 
4m4 ate tft Mil poa^# wtwn surfacea ore convex, and 
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Rfffmpl 0 *^Tbc mdiu? of the two «jual surfaces of a flint len§‘ 
(whose index is 1*600) bang 10 inches; required its focal 
length. 

Heie ,600 


1,200)10,000(8.38 focal length. 

The same two rules hold good when both surfaces are con- 
cave, only then the result must be considered as negative. 

S. To detetnmne the same for paralkl rays in a phno^^convai 
!ens; the radius of the cnnvei Me and the indesc bdng 
given. 

Rule, — D ivide the radius of curvature by the decimal part 
of the index of refraction, and the rjiiotient will be the fix^al 
length. 

Required the focal length of a plano-convex 
crown lens; the radius of curvature 12i Jiiches, and the index 
of refraction 1.520. 

121-12 5 

.52)12.50(2 inches focus. 

h. 7*0 determine the focal length of a lens having one emwave and 
Ofte convea side, the radti ami indei of xfiartion bein^ gf.0 
ven, and (hr rays pardHeL 

Rulb. — M ultiply the two radu together ; multiply also thoii' * 
difference by the decimal part of the r(*fraclion : then the for- 
mer product, divided by the latter, will be the focal length ; 
which will be positive when t6e concavfw radius is the greater of 
the two, but negative when it is the lesser. 

jBa’ff 7 ?y^ir.-^Find the focal length of a flint lens, the radius of 
the convex side bring 10 inches, and of the concave 16 inches^ 
the index 1.600- 

10 \Gr 

16 10 

1st p^uet 100 Differeuce 6 

.600 

na piodoci 
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The result here is positive; but bad the convex side been 16 
and the concave 10, the focal length would have been the same, 
but the rays would have diveiged, or the result would have 
been negative. 

5i Hofoing ihejhcei length of a d<fuble convex or planthconvex 
lens given, as also the negative focal lengfh of a double con-^ 
cave km, or of a concavchconvex km, io find the focal 
length qf the combined ol^ecf •glass. 

KuLr.~MuUiply the two focal lengths togetlicr ; divide the 
product by their difference, and the quotient will be the focal 
length of die compound object-glass. 

, Jfoie.— If the negative focal length be the lesser, the result- 
^ ing focus will sdll be negative, but if greater, it will be 
positive, and the rays will converge. 

Eseampk.-^Tho focal length of a double convex, lens is 6 
inches, and of a concavo-convex lens 9 inches, negative. Requir- 
ed the focal length of the compound object-glass, formed l>\ 
combining the two. 

From negative focus -r: 9 9 

Subtract pobithe focus r- 0 6 

3 S4i 

3)5 i 

18 ftKal length requiie<l. 

From these rules are drawn several others which may be of fre- 
quent use ; for example, 

6* The index of r^vaetkn anU one qf the radii qf a dmbk con- 
vex lens being given, to find the other radim, so as to produce 
a gwea focal kngih. 

Rule.-— Multiply the proposed focal lengthy the decimal part 
index and the given radius together, for a dividend ; 
subtract die former part of tbh product from the given ra- 
for a divisot. Then divide wie divide](id by the divist^r, 
and the quotient will be the other radius* ^ 

Essm^U . — index of a piece of flint^lass is V6Q0» and 
'one^of^ ^ryaturesiis to a ra^itia of 10 mches. What must 
tbe odii^ 1^/ to give of v 


% 



^jithrmsiie Ol^-4Maate$. 


«, = 

Fwol Magtb, a 
Given radiui;! 


.€00 

1% 

ITdividcnd. *•» 


It 


7 « The index ^ a piece of glass betng given, lo Jind what (he eyual 
convex sutfaces must he to podnce a given focal length* 

Rutifl.—Multiply the focal length by double the deamai part 
of the index, and the product will be the radius of the equal 
surface. 

Extmpde, With a «iimilar piece of flint to the above. What 
must be the eq\iat radii of its two surfaces to give a focal length 
of 6 inches ? 

Here twice a = 1.2 
Focus = 6 

7 2 niches ladms 

For a plano-convex lens we must multiply the decimal part of 
the index by the focal length for the radius. 


8. The index of rtfraciwn ana the convea svtface of a cmcaivo’^m* 
ver len^ being given, to find the tadms ef the concave surface, eo 
that the lem ma^ have a given negative focal length. 
RunE.~®?nd the dividend exactly as in Rule 6. Then add 
the first product to the given radius for a divisor. Divide the 
dividend by the divisor for the ivdius sougtit 

Ejecmple. The radius of the convex surface of a concave 
convex lens is 12 inches ; the in3ex of ref^wtion 1.600 ; and the 
negative focal length is to be 6 inches. Required the radius of 
the concave surface. 

j = 6 

JOecapal port (a)iz *6 


3i|env«Siai 


ar~* 

riS-O 

ss 1% 




m. *1V. 
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g. Th index ^ r^radtm and ravins ^ comm miffaee hdng 
ioJinA the ra£us tf the convex echikat the lem my hem 

a negaiivejhcal length, 

f 

Bxrte,— -Find tho dividend exactly os in Bulc 6. Tllten sub- 
tract tbe given radius from the first product for a divisor. IM- 
vide the dividend by the divisor, and it Witl give tbe radius re- 
quired. 

Example* — I^et the iiiimbcrs stand as in the last example, 
except that the g^ven concave radius is indhcs, and let the 
other radius be computed. 

Fust product =r 3 0 
Gi\en radius, =: 2 

30~^-4=r 6) 72 

Radius sought, rr 12 inches 

Semmh, Inasiiniiat maimti, the radu of curvature of a 
kus being given, and its liKal length ibund by experiment, it*- 
index may lie computeil vsith grea^ accuracy. Oil this subject 
some observations will be found in the concluding part of this 
paper. 

( To hi conthmed ) 


Aht. II . — General Rc/kitions on xmious hnporiant stibjects in 
Mineralogy, By Fredfhick Mohs, Esq., Knight of the 
Order of Civil Merit, Professor of Mineralogy at Preylierg, 
FeJloW of tho Rryal Society of Edinburg, of tlio Wer- 
nerian Natural History Society, &c. Continued from Vbl. 
XIII- p. 2Ja 


We duill not in this place inquire what hind of inlwnmtion, 
to tbe pitidac^ of the m^^ot kiogdoai,' shmild he es. 
ftem Mi^ieralogy ; but it 0 neee^^ Sjrps to exondiio 
Wwm#. ptDoeeding so!#!^ upon th£ qb(#^&ti(aioa:id compa- 
^ natumhUst«:Na^ pto^er^ ^ I^thpie iphietals, 
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other propertio& of a science* And herc> although the %ords 
< natural Wstory,’ and * natural^bistoriLcal properties,’ have been 
frequently made use of^ and wiU be ueed hereafter, it might still 
remain a problem to be solved, whether oy not this science be 
Natural History^ , 

In reference to this matter, the first object with which we have 
to occupy ourselves, is to examine these properties by themselves^ 
and not in conjunction, as several of them occur in minerals. 
This will enable us to obtain a correct idea of them^ to judge of 
their merits, and to apply them usefully ; and for this purpose 
they must be dib][)Odcd in a certain mdci, and designated by ap- 
propriate expressions. They are here explained as natural- 
historical, and not as physical, properties ; that is to say, they are 
exhibited only in so far as they are applicable to Natural History, 
their explanation as physical properties forming part of Natural 
Philosophy. This expliuiation, as being a general preparation 
to the farther development of the science, i's also nt*ccssary in 
Zoology and Botany ; and it is called the Ti t mlnology^ because 
it contains, besides the general investigation of those properties, 
also the explanation of the expressions, which are henceforth, 
for the sake of prccirion and perspicuity, to be used in a deter- 
minate and peculiar sense, A dej^artment of Geometry, anaitv 
gous to terminology in Natural History, is that devoted to 
definitions; and here there are none of tho^c difficulties with 
whicli \ve have to struggle in Natural History , because empirical 
ideas are totally excluded. Hence it is a pariiclilarly favourable 
circumstance in vnneraiogical terminology, that geometrical de- 
terminations may be received iif it, the in^uence of which even 
extends beyond the limits of terminology, and confers so high a 
degree of evidence upon the idea of the spcdcs, one of the most 
important general ideas of the science, that in this particular it 
Im evidently obtained a great advantage oxer Botany tmd Zoo^ 
logy. It 1)4 a prop^y of evw simple mineral to assume a re- 
gi;ilar bt^y^fals^^imeyer itl>eem]!les solid, isgul no ' 

external hsm duriidg the progr^ of iff 

formation. CfyfsfaHsgraj^h^^ therefore, is that|Mirt of i^dRninciN* 
logy, m ^hich ' 

lions in At:? 
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tninerah* is, tlie i^ost importe^tit part df tetminotogy ; 
vte msy ki|b}y mamtain; tha{> «^i)3ioiit1£6is propetty, 
logy Itself obuld not exibt a$ a $dietiee,^ — U to say, it eontd 
not ^fonh pm of Natural Hi^tpry^ Crystalli^apl)^ has bceti 
considered by naturalists from so ni£^y di^erent poiiOta of view, 
that it is pel haps wO) tb vdiile to examine t^hSi it should be, as a 
of mmeralogkal tiJifrunoloffy IGvery one who has for any 
time beeh oc< upicd with tlie examination of mitimds, must have, 
no doubt, ob«eived, that certain minerals possess certain crystal- 
line forms, while others are excluded from thOm> If we distin- 
guish between simple and compound forms, we discover that the 
vancties of one and the same species assume various, sometimes 
a great many, sample fot ms , and that the compound forms in 
which they likewise occur, contain either these simple forms 
themseUes, or such as aie in a certain connexion with them, 
dependent not onl> ujion the kind, but also upon the relative 
dimensions of the foims. Cnstallogiaphy is not intended to in- 
vestigate the reason rtA?y the piopcrty of assuming certain forms 
is innate m certain sptcios, or tJtt/ these forms are united with 
several other projxjities, if we consider the productions of nature 
merely as the bearers of these properties ; because nothing can 
be inferred with regard to these inquiries from t|ie mere obser- 
vation of natuial-histoncal pioperties^ The only object of crys- 
tallography IS, to examine the circumstances and lelatioiis under 
which several of these forms may appear iil ronnectioti with each 
other, in one and the same individual, or at least in varieties of 
the same species. It is this consideration which renders crystal- 
lography of so much igkportance*to Natural History, and contains 
the reasons why it should be treated more at large in the termi- 


nology of that science. It may be effected by purely geometri- 
cal processed by which we obtmn a certain connection among 
some of tberorms (of which, however, it is only necessary to con- 


ciider the simple ones), while between others no such connexion 
^ circumstance tSh*' enabWua to establish 

of thetxi, so higldy uselhi in Natural 

nptwitbstanding the inbcoduction of mathematical 
h ycydd tmdn whether it mi^t he 
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dT the Natural HUtozy of the mineral kingdom. These ideas are 
Hour $0 g^eraily knpwn^ we may dispense with treating 
th^ more at large in thb j^ce. We shall only observe^ that 
they depend upon the equality of the relation between forms of 
the same kind, which produce series, and therefore upon these 
scries themselves ; and that it is possible to recognise and to de- 
monstrato tlie internal connection between these forms, only upon 
the supposition otP tlie existence of such series. It is impossible 
to do without these series in any system of crystallography, cal- 
culated to supply the wants of Natural History ; and this m par- 
ticular becomes evident, from the circumstance, that even the 
idea of the natural-historical species depends entirely upon the 
existence of tliese series. 

The simple forms, capable of appearing m the individuals of 
one and the same species, or which may produce combinations 
with one another, are found by a particular process, called De^ 
Twation. This derivation, liouever, dees not yield a number 
of forms undetermined in regard to the relative dimensions, one 
form lieing given ; but by means of it wc obtain such as arc 
perfectly determined m respect to these relations. From one 
rhombohedron tliere will not result every other form of the same 
kind, but only those which are capable from tbeir dimensions to 
fonu combinations,— or^ which is the same thing, to appear in 
the individuals of one and the same natural-historical species. 
Crystallography, therefore, is not lueiely to lie understood as the 
science that ascertains the relative jxi&ition of the plane*? whuh 
form the limits of crystals ; it must also be calculated to bring 
into connection the regular foims of minerals, together with tlieir 
other natural-historical propet tics; and this is cfiected by means 
of tbc senes aribing from denvation, and the idea of tlie spe- 
cies dependent upon their existtaice. Their denvation at least 
should be the |pi\ndaibn of the method of providing each^of 
the simple forms obtained with crystallographic signs,— a matter 
of great ^vantage in Ngtur^Iistory, for avoiding the long and 
tedipua Wbicl^ do not cluridatc tie sulfi- 

jeot, npr jitepare V , The^lJj^al^ 

grapbi«,desigiw^‘^ on 

kind ^ 

represeottng the senes 4^ 
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ciher; and wc should avoid stich b^s as^ though shorter ill 
themselves, and of equal distinctness in regard to tlie tnatbema** 
deal department, do not convey this idea of series. The theory 
of forms, founded upon the series, is confirmed in a«ren)arkable 
manner by the physical quality of the faces which limit the 
fbrms, and of ttie eleavage^plunes corresponding to them, and 
which is expressed in the former by the intensity and kind of 
lustre, the smoothness or roughness, the existence of striae in 
certain determinate directions, ~and in the lattor, by their higher 
or lower degree of perfection, and the different fecility with 
which they may be obtained. Although the pha?nomona of 
ciystallibation are not alone sufficient to form the sole foundation 
of the Natural History of the mineral kingdom, as we have al- 
ready observed, they jet form one of the most important de- 
partments of the properties of minerals, since, even in res})ect to 
cleavage, they arc so very clo^^ely allied to the other physical 
qualities of natural bodies 

This connection is apparently contradicted by certain obser- 
vations, which, however, will, in reality, lie found rather to 
countenance it when \icwcd in a propc»r light Several sub- 
stances have been foiuicl frequently to assume the same form, 
while one and tin' same substance often appears under forms of 
two different classes not compatible with each other. The in- 
ferences generally drawn from this circuuiistancc, were they well 
grounded, would indeed setvc to depreciate tlic value of crystal- 
logiaphy as a means of distinguishing mineral species, accord- 
ing to the principles of Natural History. The first of these ob- 
servations, which wa^confined by Ilauy to tlie forms of the tes- 
sular i^stem;i We may admit as taking place to its greatest ex- 
tent: it is indifferent, whether, in this respect, we mean by 
sv^iatijQe the gm^positim of the mineral, or tiie na^iraUhh^ 
tortcal sjfi^ci^ As to the latter, th^ determination of the spe- 
cies does tuot solely depend upon the fmnns au4 othet* relatioiis 
conoec-te^ with it, foi* different Ijj^cics may assume onib and ihe 
although it has not yct^ been sufficiently demon- 
this takes* place in naihrc iSa any other ^species than 
forms bdbng^tothe tessukr system. But 
that W Sind iwi&e may assumfe two different in- 

jfeijsisj'is trlsw? iaiftf We consider the chcnffcoi -com- ^ 
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portion of a mincorsti as m substance, in so far at least our * 
present infonnatipn goes in ehemistry, of which, in fact, it can- 
not be said, that, at some future period, something may not be 
discovered to explain or modify the results. Tlie carbonate (if 
Unic appears in forms belonging to the rhombohedrol and pris- 
matic systems ; the mlphiiret iron in forms of the prismatic 
and tcssulor systems^ nay, a simple substance, sulphur^ has 
been discovered in the forms of the prismatic and hemi-prisma- 
tic systems. But if, by the word substance^ wc mean the natu- 
ral-historical species, then this is no longer true. The rhombo- 
hedral Kmc-lialoide (calcspar) never appears in prismatic forms, 
nor die prismatic lime-haloide (arragonite) in rhomlx)hedral ones; 
hexahedral iron-pyrites never afPects prismatic forms, nor pri.sma- 
tic iron-pyrites such as belong to the tessular system. Nor can the 
incompatible forms of the varieties of sulphur be considered as 
occurring in the varieties of one and the same naturaUiislorical 
species, even altliougli they should exact!}' agive in their remain- 
ing properties (which, however, is not at present known to be the 
case), for the very reason that their forms arc incompatible. 

It may be asked, however, Whether the circumstance of the 
forms being incompatible is a sure tiitcrion of the difference of 
two Species ? The demonstration of propositions like this, in 
every science that is altogether dependent upon experience, must 
necessarily go along with exjierience. The Jaws of combination 
rci^uire that every simple form belonging to one and the same 
^ecies, not excepting the fundamental form, should be capable * 
of appearing in every individual of the species, whatever kind 
and number of forms it may flready possess, or that at least it 
be possible to conceive this to be the caji), according to certain 
geometrical constructions. If, therefore, two incompatible forms 
were to belong to one and the same sjiecics, they should ap][Kar 
at the same time in the same individual, which, therefore, must 
then be capable of containing even two difftaxsnt fundamental 
forms at once ; a mode of di^onstratioti which may be compared 
to the reductio ad abmrdxm in geometry. On the contrary, it 
is a matter demomtratdS by general experience, tha^ iff cyeiy 
well determined species, the simple forms belonging to* its s^ies 
of crystallixaiion, appear together in the jSiost diverriile^ eombi* 
narions in one and the same individtial, hut jtbat 
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these 'comiMnaUons, every form is exeiuded vrhtch does not be- 
long to the seiies. We are then eniided ip ask why, among the 
numberless combinations in which the individuab of rhmnl^he- 
dral linie*haloide (calcareous spar) appear, there ncvesT occurs a 
form belonging to the prismatic system, nay, not even a rimm- 
bohedral form that could not be derived, according to the well- 
known geometrical processes, from the same fundamental form ? 
Why, inversely, there never ap))ear combined witlt the rest of 
the forms of the prismatic lime haloide (arragontte), any rhom- 
bohedrons, or isosceles and scalene six-sided pyramids, regular 
rix-sided prisms ? The answer to this question is, Because 
the rhombohedral and the prismatic Ihnc-haioide are two dtficrent 
species, and because nature combines the various simple forms 
only mthin the limits of one and t!)c same species, to the entire 
exclurion of all the rest. So long, therefore, as there is no ex- 
ception to this rule, which is established upon experience, and 
which can be contradicted by experience alone, we possess in the 
fact of their being incompatible, an incontrovertible critojion 
of the differences betw^cen natural-historical species. Hence 
the inferences to which allusion has been made abo\j|^, 
groundless. 

The object of terminology having been thus determined, we 
have now to develupe those general idea‘> and representations, 
which in particular might l>e called natural-historical ones, and 
of which those that regard the species are the most important. 
They are proiluced by considering the natural-historical pro- 
perties, not by themselves, as in terminology, but in connection 
with each other, and by consic^ring the natural productions 
themselves which posses them. Though these ideas have been 
already developed, and are generally known, (circumstances which 
render it sufScient to give a brief account of them in this place), 
yet it will be useful iHit to pass them over in silence, but to ex- 
hibit them in their connections, since there are some among 
them which applyjiot only to the sj^cies^ but also to the genus, 
order, '' 

TS«^m is the idea of Species^ which indicates that the spe- 
mes is iSh& assanbh^e, of homogeneous individuals, that is to 
"say, those whose notil^lnstoricai properties which may be ob- 
Msyed whitellie mixteml isonthmce^U^ <?3tist, are either abacdutely 
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the same, m* present gradations which form continuous^serles* 
The process ci jmning the series of characters together, is not 
only the general form of obtaining the development of thw 
idea, but^s also applicable to every particular case. , The second 
is the representaiioii of the species as a which might, 

with great propriety, be cftlled its original representation. The 
third is the characters of the species, by which the individuals 
contained in it may be disUnguished from the individuals of 
other species. The fourth is the general description of the spe- 
cies, the object of which is to produce a distinct image of it, 
though we do not immediately inspect any of the varieties 
the species. 

That department of Natural History which embraces all these 
subjects, and may be more particularly said to be the philoso- 
phical part of the science, is called the Theory the System^ 
because it is the system which not only contains all those ideas 
and representations, but whose usefulness also can only be judged 
of from the ([ualily of those ideas. 

We must observe here, in the first place, that all these ideas 
and observations in general, refer exclusively to the natural-his- 
torical properties, because the science of mineralogy itself does not 
take notice of any other properties ; secondly, That there is no 
production of nature which, as an individual l>ody, corresponds 
to those ideas, the only idea which has an object corresponding 
to it being that of an individual. Hence in nature we find only 
iiulividuali», either simple, or coinj)ound, or mixed, but we do 
not find species, or genera, or orders; and we must produce 
those ideas ourselves, in or^er to be able to devolope Natural 
History as a science. In so far, a system sprung from those 
ideas might be called an artificial system, in opposition to a 
futtural one. This, however, would then require to Imve all its* 
general ideas represented by natural bodies^ which does not take 
place. Individuals belonging to one species, or to one genus, 
&c., that is to say, which may be col]| 2 cted within that species, 

* genus, &c., are the only Hungs wiUi which we meet in nature, 
and notHhose unities’* themselves. The latter would ipdeed be ‘ 
as liU:ie subject to differences of opinion or Vb dispute as the in- 
dividual itself, if they were to be fouii4*ia nature, or existed as 
natural productfons. Hence there iiftiOfSIKb a S^sism . 
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ijf Nature, or a Natural System, in the above aocepiatMm of the 
phrase, because nature produces only bodies, and not ideas ; and 
if wo yet intend to make application of the expression in ques^ 
tion, it must be in another signification, to be exploiped 
wards. 

From the prccaling considerations,* it appears, that the idea 
of the species also, as well as every thing that refers to this idea, 
must be foundcil extlusively on the natural-historical properties, 
and must not contain any characteristic marks that are not natu- 
re Uiistorical properties. We may supfxise for the present, that 
the^ pro{)crties have liecii demonstrated to be sufficiently a}>pli- 
cable and secure for the puii)ose. \Vhene\er \\e introduce a 
chemical projx’rty, or in general any which is not a natural-his- 
torical one, we cease to Ik) consistent, because we transgress the 
limits of Natural History itself. In fact, it is only purenobs of 
principle in producing the naturaUii story species, that can ren- 
der this species the found«ation of all other sciences which treat 
of mineral productions, and it c eases to be useful t(>r this pur- 
|)ose whenever we permit the results of these scienccb to enter 
into the dclcrminatKm of the species. If, in Chemistry, we wish 
to refer the results of analyris to the mineral kingdom, we must 
compare them with the naturabhistorical spcMios, without regard 
to any other properties, and for this end we must employ a suifi- 
cient number of correcllt/ determined varieties, which, in parti 
cular, should be simple, and not intermixed with foreign sub- 
stances. The rcsqlts obtained by this kind of comparison with 
the natural-historical species, will afford the idea of a clnmiical 
species. It is sufficiently dcmoms^raled by experience, that the 
diftbrent varieties of on(5and the same species often do not ex- 
actly agree in their mixture ; and this remarkable phenomenon 
has given rise to many ingenious hypotheses, of which the idea 
of isomorphous bodies is the most interesting. It is important 
to observe, in rcsjioct to this subject, that these substances may 
be exchanged for ope another in the mixture of a certain s{)e- 
cies, without havmg any influence cm the natural-history spe- ‘ 
cies ; th^^difference does not produce the slightest alteration 
in the fortns, or in •‘the other natural-historical properties,* par- 
ticularly in hardness ^nd specific gravity. If this be the 
case, ^in also, in a chemical sense, individuals differing on- 
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ly in thcit i^omorphons constituents, must necessarily Iks cwi- 
ridered as belonging <o one and the same species, because these 
isomoi^lious substances are often but partially exthanged, and 
not in th^ir whole quantity, so that a composition of l)oth in va*- 
rious proportions, often takes the place of the one or the other* 
There is thus produced jfkind of transition, whicli len- 

ders it necessary to collect all those varieties within one and 
the same species, if we wish to avoid what would result from 
assuming loo many of them, the entire de‘*truction of ihc idea 
of the chemical sjiccies. 

The vpecios is the loKC&l among the systematic ideas in Natu- 
ral History: Vor, it* wo proceed fiom the identical individuals, 
and unite them with whatever may be done so according to the 
seriis of characUrs, among which those of the regular forms arc 
the most important, hetausc they impart security to the em- 
ployment of the rest of the series ; then we immediately arrive 
at the idea of tlie asseinhlupe of those liouiogcneous individuals 
which produce the* species of Natural History. zV farther distri- 
bution of the varieties into snbspedcs or Linds is reprehensible, 
hec'avise it is without the slightest achantage m a scientific point 
of view; impedes the easy burvey ot' the species; and lenders 
the nomcnelatuvo difficult or inconsistent. The species in Natu- 
ral History, altliougli the lowest, is therefore the ^/Imndafmi of 
all the higher ideas^ in the same way as il is the formation of 
all \hosQ sciences diffierent from IMincialogy, which refer to tlie 
produelious of the mineral kingdom. ^ 

After the idea of‘ the species, that of the Genus comes next to 
bo considered. If, in NatiUril History, we have in view to pro*, 
coed with consistency, the dcternunatlt)ii of this idea must bo 
entirely dependent upon natural-historical principles. This being 
the ease, it is evident what opinion we oiiglit to form of such sys^ 
terns as have their species determined according to principles of 
Natural History, and their genus according to those of Chemistry. 
It would even seem that tb;s want of cn^nsistepcy has been long ago 
understood, but that tlie^ difficulties attending its removal have 
api>ear(Si too forinid^le to be overcome, Yef this mni of con-‘ 
ristency is the greatest evil in every science.* If it were im^xis- 
siblc to find a principle, according to wjAich the dclermination of 
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the genus might be conducted, we should have no genera in the 
mineral kingdom ; that is to say, the idea of the natural-histoi> 
cal genus would not be applicable to this kingtlom. 

The erroneous ideas that have prevailed in regard to tlie di* 
vmm of genus in Mineralogy, and partly also in Zoology and 
Botany, have been the cause that thit was considered to be the 
case \\ ith regard to the first of these sciences, from reasons simi- 
lar to those which rendered the existence of the species, and even 
of the individual, a matter of dispute* The genus of Natural 
History is nothing more nor less than the ffhnilarUy of several 
spccieSy which is niucli greater among «.ome of them than among 
others. Vegetable and aniinui species, which resemble each other 
to such an extent, are accounted as species belonging to the same 
genus, and the deierniinalion of the genus does not depend upon 
any other consideration. Upon the <‘amc foundation, also, must 
it be grounded in the mineral kingdom, because Mineralogy, in- 
asmuch as it Is a part of Natural History equally with /oology 
and Botany, tnust proceed upon the same principles with them. 

So many species have already been discovered in the mineral 
kingdom, that their existence, or the applicability of the idea of 
genus in Mineralogy, can no longer be disputed. They are not, 
perhaps, all determined with perfect exactness; for this depends 
upon experience, which can at no lime be saiil to be entirely ex- 
hausted ; nor can this buhjcct be more pailiculjiriy considered 
in the present place, as we are here exclusuely confined to tlie 
general development of the principles ol‘ Naliirul History, and 
their application to nature. But it is necessary to ailvert to an- 
other point of view from which the determination of the genus 
may be considered, becaftsc, if the objections clependent upon it 
were founded, this determination would, in fiut, ho annihilated, 
‘The idea of that kind of resemblance which may be called the 
naivraUhlstorkal one, is said to be vague and undetermined ; 
so tliat wc cannot indicate upon what it depends. It is subject 
to a latitude of intensity, ^nd is therefore expressed in diflercnt 
degrees ; anti, what is worst of all, if does not yield a constant 
rule, according to which some one or other individual iflight, iu 
every case/ pe rcfeltcd to a certain genus, or excluded from it. 
These objections we tio^ proceed to remove. 

(To be continued*) 
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Art. III .— Description of an Improvement in BramaJCa 
Ilpdro-mechanical Press^ with its opplication to Oil Mills, 
By John Tkedgold, Esq., Civil Engineer, and Honorary 
Meint)er of the Institution of Civil Engineers, London, 
Coininiinicated by tlic> Author. 

flJE powerful instrument called BremaKs Press is so well 
known, that we need not enter into a particular description of 
its construcition. Next to the steam-engine, it has proved the 
most generally tiseful mechanical invention of modern times. It 
is applied, and is npj)licable, in all cases where intense pressure 
or great power is recpiired. In our manufactories it is used for 
discharging colours, for pressing paper, gunpowder, &c. for 
packing cotton and other light goods, for expressing oils; and, 
in bleaching, for expressing water instead of wringing. The 
press is also used for drawing up piles, for rooting up trees, and 
for cranes for lt)ading and unloading goods. 

But, valuable as this instrunient is, it has an imperfection 
when a])plied in the oixlinary manner to certain purposes, such, 
for example, as packing cotton, discharging dyes, and expres- 
sing (ills. The imperfection consists in the great variation in 
the power necessary to work the })ress at difterent periods of the 
operation, in con-sccpiencc of the variable resistance of the mate- 
rials under pressure at the different states of colnpreSl^^^^;^which 
n<it only causes loss of lime, but also, w hen the pumps are woj^cL 
by an invariable power (as they must be when driven by inanimate 
power), renders the stress on the first mover irregular. 

Several methods had beou^riod to remedy this inconvenience, 
but none of them succeeded in doing more than diminishing the 
variations in a small degree; hut the invention w’e are now 
about to describe effects the purpose, and by a contrivance so 
simple, ingenious, and beautiful, that we are assured our me- 
chanical readers will be interested by its description. 

The effect in Bramah Vpress is prftduceckby pumping a cer- 
tain quantity of watc]^ into the press cylinder at each stroke of , 
the pump ; and if, with an invariable power, ^ only oi^Tpurap be 
employed, the quantity injected at oije stroke must not fee 
greater than can be forced in when the press is exerting its 
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greatest pressure. Hence, in sucJi a case as expressing oil from 
seeds, where tlie resistance in llie ^irst part of the operation is 
small, and increases till the compression is considered to be suf- 
ficient, the machinery must be adapted for working the pumps 
when at the maximum pressure, and, conse(|iionily, there must 
be a gi cat excess of power in every other part of the operation. 

Ill any liydro-niechanical press the power is proportional to 
the (jiiantity of water injected, at a stroke of the pump, mul- 
tiplied into the resistance; therefore, when the resistance is small, 
the quantity of water injected at a stroke should be increased, 
in oriler that the power iieccssaiy to work tise press itiay be as 
uniform as possible, and tliis is tlic object of the patent we art* 
about to describe 

The machinery is applied to an oil-press (See Plate II. (ig. I.), 
of which M is the pivss-cylinder, and NN' the bags containing 
the seeds ; one ])arl of tlie drawing shewing the exterior, and the 
otlier a section of the press boxes which contain the seed bags. 
LL' are the tubc.s which convey the water injected by the 
pumps to the press-cylinder M. 

I is the cistern for supplying the pumps with water, and it 
supfKirts the jhunps and the machinery for working them by 
means of the pillars Hir. 

The pow'er which works the pmnjis is applied to the shaft K\ 
and is,.i?^-^ljlated by a fly-wheel ; and the motion is connniuii- 
to the other sliaft E by the toothed wheels F'F. ''riie 
two pimq>-pisU'ns"CC' are worked by the cranks DD', on the 
ends of the shafts EK' ; and the cranks arc made to adjust by 
.set screws, so as to limit the length of the stroke to any recpiir- 
ed quantity witliin the limits of their action. The cranks ai t 
on the pump-pistons by connecting rods and slitig.s in the usual 
manner. 

Tlic pump-cylinders A A' arc connected by the copper tube 
which is again connected to the junction-piece K by a sin- 
gle tube. The juicction-piecc K cor>taias the stop, forcing, and 
discharge valves, and is connected to the ^tubes LL', which con- 
vey the injected by the pumps to the press-cylinder. 

. ^ _ 

• The discovery of tfeis improved method of working the press, w&s made by 
. Mr Spillcr, and for which a jment was lately obtained by him in conjunction with 
^^essi'S Bramah. 
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This is the arrangement of the part; and, in the next place, 
we have to explain the principle and manner of producing aJiy 
assigned variation in the ipiantity of water to be injected at one 
stroke. 

In the machine we arc describing, this is effected by making 
the two pumps of equal diameter, and ccpial length of stroke, 
and the wheels FF' of unequal diameters, the larger wheel F^ 
having one twth more than the smaller one F; consequently, , 
the wheel F, whicli has 80 teeth, will make one revolution and 
^Vth part, while the wheel F' makes only one revolution, and 
the increase of g^j^lli of a revolution at each stroke by the wheel 
F will, at the end of twenty slrt»kcs, cause the cranks to be at 
right angles to one another, suppt>sii)g them to have been paraU 
lei at the commencemenl ; and, at the oiul of foi ty strokes, the 
one crank will Ih‘ C(mnnenciii»»‘ its uj) stroke, when the other is 
commencing its down stroke, and as then their motions are in 
opposiU' directions, tin? one will eounteracl the i ffcct of the other, 
excepting that small portion of effect w hich is due to the differ- 
ence of their velocities. Therefore, if the difference of their ve- 
locities be mad(» small enough, a given power may bo made ca- 
pable of producing any assignable degree of pr(‘ssurc at the 
complctk)u of the time when the smaller wheel has gained half 
a rcvoliitkm on the larger wheel. It is obvious, that the number 
of revolutions to produc(? this elfect must be greater fflt!!«t.'',\iiallcr 
we make the difference between the velocities of tlic wheels. "" '"i* 

Let a denote that arc of a circle which the one wheeJ gains 
on the other at each revolution, or stroke of the pump ; then, if 
we ntake the friaeliine commence when both the ynstons are at 
the bottom, the water injected at any luunluT n of revolutions 
of the large wheel will be proportuaial to 2 q- cos n a -j- cos 

For the pump acts effectively only during the time both pis- 
tons are descending. Tliefeforc, if die machine begin with both 
its pistons at the lowest point, and the moiicR be continued dll 
Ijotb begin to desceiid^ it will be found that the crank of the 
small wheel has advanced half the arc a beyond the up^a* pointy 
and tonsequently must begin its stroke^ frona thence, while the 
crank of the- larger wheel begins at t&c top. Also, when tlie! 
crank of the large wheel has arrived at the distance a from thy 



99 Mr Tredgold^s DesctipHmi of an Improvement 

lowest point, the crank of the small wheel will begin to ascend ; 
and the radius of the cranks being unity, the effective length of 
the stroke of the one pump will be 1 + cos | o, and the otlter, 
1 + cos a ; conseciuciitly, the sum of the strokes is + cos a' 
H^cos J a. In tlic second revolution the effect iiS length of 
Stroke of both pumps is 2 + cos 2 a + cos (1 + J) a ; in the 
third wc have 2 cos 8 a 4 - cos (2 -f- 0 ^ ninth 

^ stroke it is 2 -f cos « a + cos (w — J) o. 

When = 180 ® its cosine is — 1 , and the effect is 1 + cos 

180 — \ a. 

The total quantity of water injected during n strokes will be 

as 2 ^ + sum of the cos a + sum of cos n — ^ a ; and by 

Gregory’s Trigonometry, avL 21 , note, 

. ft - 4 - 1 . . 7 ? — i w 4- J 

sin -a. cos — — a 4 - sin — cos — g — a 

2 n 4- — sin ^ a. 

If we neglect the difference between cos fi a and cos^JI-— J a, 
the area representing the total ellect of the two pumps will be a 
rectangle, of which the one side is eijual to the diameter of the 
circle described by the cranks ; and the other, the sum of the 
areas of the pumps, multiplied by the number of strokes necos<» 
sary to cau^^c the small wheel to gam half its circumference on 
the otlie^^r" 

quantity of water injected at any number n of strokes 
will be very nearly 

. » TO 4- 1 

sing a. cos-^a 

3 „Ar(n 4 - 55^5; 

In this formula, A is the sum of the areas of the pumps, r = 
the radius of the cranks, n the number of strokes, and a the arc 
the small wheel gains in one revolution of the larger one. 

To illustrate this subject more clearly, we have annexed the 
diagram Fig. 2 ., where D' is the crank of the larger, and D that 
of the small wheel ; and we suppose the crank D, in tins case, 
to gain half a revolution at the end of 12 strokes. The crank 
B will begin its effective stroke succesrively at the points 1, 2, 8, 
See., and dways terminate its stroke at b. The crank D' will, on 
the contnuryi dways begin its effective stroke at a, and terminate 
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^ mocemyely at 1* JB, 8, &c. The (»hadecl space AfiD will be 
pnoportioDial to the effect of the pump worked by the crank ly, 
ani)^ die, parallelograms 1, &c. shew the effect at the lst| 

<S(03}^trokei^ The shaded space ACD is proportional to the effect 
^ the pump worked by the crank D ; and the effect of the ist^ 
&c, strokes are shewn the parallelograms I, S, &c. 

The mode of describing the figure is obvious, as the length of 
each stroke is equal to the vertical distance between its com- 
mencement and termination. The sum of the figures represent- 
ing water injected by each pump is very nearly equal to the 
parallelogram AB CD ; the small sjiaces which are not shaded 
shew I he parts wanting. 

If the shaded space ABD were turned so that the point B co- 
incided with the point C, and the line AB with the line DC, the 
figure would then shew the decrease of the quantity of water in- 
jected at each revolution ; or, in other words, the variation pro- 
duced in the j»owcr of the press by llic use of the principle de- 
scribed in the patent. 

The case to which this improvement is at present applied, is 
one in which the advantages of the hydro-mechanical press are 
very considerable. It enables those who use it to conduct the 
same quantity of business with a less number of workmen ; there 
is Jess wear and tear of bags and wrappers ; the machinery oc- 
cupies less space ; and the destructive effect of the conctftv’ons 
of heavy stampers on buildings and machinery is avoided en- 
tirely : indeed so smooth and noiseless is the operation of one of 
these presses^ that the business of expressing oil may be con- 
ducted anywhere, without disturbance to the neighbourhood. 

The application of the principle of the patent is not, however, 
confined to presses ; for the effect of any power which has pe- 
riodical variations of intensity may be made to produce a conti- 
nuous effect, proportional to the power by the application of this 
principle. One of the most obvious cases is that of tide-pumps ; 
and, if we recollect right, a considerable premium was offered 
fof such a mode of working tfde-pumps, by some of the societies 
for encouragibg the arts, Snd in the Low Countries. 

V01i.^iv. Ko. 27 . JANUARY 1826 . 
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Ast. lV.~<^On QeographMdl Diafriit^im^Pafm (Pdaue) 
By Pro^ ScHouw. (Continued ftom Vol XII. f;. 

We ntm come to coOBtder the Id^y Palm% aecordl»(g to Lixi^ 
nBaus, the chiefs of the vegetable khigdom. The pahads belet^fip 
partly to the giants among plants. The wax palm ( Cftojtyltm 
nudicola) attains the height of from 160 to feet Sc^e of 
the ^oies of Calamus have stems 500 feet high ; and most of 
the palms, in tf^ical countries, tower like piUarsabove the other 
trees of the forest. The palms display great variety in flowerh 
and fruit. Xsempfer calculated that a spatha of the date patmr 
contains 1^,000 male flowers; and, ao» 
cording to Humboldt, one specimen of the Alfonsia aff^gdaiif^* 
had 60,000 flowers. Since, however, neither the greatness nor 
the number of parts similarly fotmed, but the number of diflPe* 
rent organs, variety of opposite pans, m short the complication 
cf structure, determines the hi|^er degree of development, the 
Palms can by no means be placed at the top of the scale. Thia 
family must yield to many of the Dicotyledones ; and, in certain 
Respects, even to some of the Monocotyledones. The stem of 
the palm is indeed woody, but the internal structure i$ altogether 
difihpNit;’ there being no separation into pith, wood, inner and 
MStIm bark, and no yearly growth to be perceived, since the 
transverse section only presents a uniform mass. The outer co.^ 
vering of the stem consists only of the remains of the peduncles 
of the leaves which from time to time have fallen off. The stem 
itself is almost tfaroaghout without any division, and bears, at the 
extremity, both leaves and flowers. The leaves are of consider, 
able sbe, generally elongated, with the fibres running parallel to 
the edges. They may all be referred to two grand forms, being 
either pinnated (jfolia pinmiajy as in the coco and date palm 
( Co^oSf drflm'*shaped (f.jktiet^rmiaj^ as in the fan 

axtd dwarf palm (Bermsmf Chamcerdp^). In the last instanci^ 
indict ^he breadth of the leaves appims^c^dmble; hut such 
a ifd account of the dire^on of tlie fibres and of tl^ 

manner in fitsy ore folded, previous to their develbpfi^^ 
(vMu^ p6(M»J aoky be r^^ed as composed of 
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Tj^ thougl} of much more perfect form tb|m in 

itm^&owever) m^er of a »mple structure, $mijl in 
tm of die en^ have many combined fo- 
in i^^fipatba. ^e covering of the flower is divided m- 
jtdV^ parts^ of wbicb^ree are^generally placed within the others. 
tUftlhe gre«dC|i(; number of pabns the stamina are six ; but others 
are met with having an mdeflnitcly larger numbar» The pis. 
fil, usually separated from the stamina, is amj[de, and either un. 
divided or tiifld^ The fruit is sometimes a berry, at others 
asi^ne £n)it;. In the latter case, however, a fibrous mass at 
tim^ tahes the place of the fleshy part, as in the coco* The 
fruit has, farther^ either one compartment or thrCe, with a 
seed in each. Hence the number three, which predominates 
in the monocotyledones, may al‘»o be distinctly traced m this 
family* 

In the time of Linnmus, only few palms were known. Later 
travels, especially those of Ruiz, Pavon, Humboldt, and Boii- 
pland, have very much increased the number. Kunth furnislies, 
in bi$ Nova Generali i. p« 31$!., a catalogue of all the known 
species of the palm, to which I have been able to add only a 
few« According to it, the number of palms at present described 
may be given at 110; but there are many besides, whidi, from 
want of the flowers and fruit, have not been placed among the 
species already known. Of these Kunth adduces 39 for Ante* 
rica alone. The number of species more or less l^iown conso^ 
qitently amounts to above 130. This is indeed very small, com- 
pared with the total of pbmnerogamic plants, beihg only but 

the family, on account of the largeness of the individuals, per>* 
forms an important part in the countries of which they are nau. 
tives. 

TEe paliqs are of great ooosequoice to man. Many | 4 «duce 
important articles of sv]Mdsteuce> either by their l)ruit% as the ’ 
coco w<i tiate palm^^or by the pjBi|ly eubsMice of j!be irtiein. ‘a,, 
tiiecBfa. Soane 

rafi^ others vnja^(R^^ija fienav.) The grsgaribue* 

i»i^jposecoift^erableWp(ida IqrespeetirfthiiHir^aeQj^^ 

<**y g«»a^‘fj!8(^tis«, 

tabled in «aimua9taiiee|m vapf|n8^fbiMnfiMltO^« 

‘".cjl 
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The patms are> in part, gregarious, as, for example, Chame^ 
rops humlih^ wlucli covers considerable districts in ^e south of 
Europe, and in Northern Africa ; Mauritia flexuosa^ and others, 
which form the palm woods in South America. **Tbejr occur^ 
however, in part, also solitary, $u<ih as Oreodom frigida. The 
species do not seem to be much intermixed; for, according to 
Humboldt, most of tliem arc included within narrow bounds, 
quite diffei'ent ones being met with every i200 miles. That the 
districts of the palm arc small, and distinct from each other, 
(distributio »peciobus dlsjunctis), is obvious from vaiiotis c6n- 
sidcrations. 'rhua, no palm of tlie Old World is found in the 
New, with the exception of Cocos nucjfera and £lai$ guincenshy 
which have probably been transplanted thither. Asia and the 
west of Africa have also no other in common than Boramts fia* 
hcHiformtSy Avhicb, perhaps, in the latter place is not native. The 
palms of New Holland arc pt'culiar to that country ; and tho6>e 
growing wild in the i'^lands of Bourbon and France do not oc- 
cur elsewhere. Pheentx davlyhfera appears to bo at home only 
in the east of Asia, and in tlie north and interior of Africa. 
Cucifcra iliehaka (Hyplimnc crinita), has hitherto been found 
only in Upper Egypt and x\rabia. Chamcerops humtlis only in 
the south of Europe and north of Africa ; and the palms of 
North America are also peculiar specie». Those most widely ^ 
distributed are Cocos nuerferUy which eViends o\6r all the con-'"' 
tinents and islands of the Torrid Zone. Phevnix dm fyVferay 
whose district includes a great part of Africa and Asia, together 
witli a part of Europe, in a cultivated state ; ajul Raphia peduit* 
adatay which, aojoiding to Palisot and Beauvois, occurs on the 
west coast of Africa, as well as in Madagascar. The districts of 
the species are also, in the rule, small and isolated. Of twenty- 
two American genera, only seven are found elsewhere, (Areca, 
CaryotOy CocoSy Coryphoy ElcttCy ElaiSy Chamaorops ) ; and, on 
the other hand, the genera CahmuSy Sagm (Baphia), Nipoy 
Phwmxy MaurtcariUy Lodomay lAcualay BormsuSy Hy]^uene 
(C acifcra), Latamay only appear in. the Old Worfd, Of the three 
known genera of New Holland^ two. Sea orthia and Lemstmloy 
arc peculiar ^ 

The true borne of the palms is indisputably the Torrid Zone. 
Of the 110 species deigeribed only twelve are found beyond it, 

t j * * < 
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y\%, three of Chamocropa^ und two of Raphis^ in North Ameri- 
ca ; RapMs JUbeUifbrmia^ in China and Ja}>an ; Plifrnix dactj^ 
l\feray Qnt^ra iheibaica^ and CliarruBropa humilU^, in the north ; 
with Phcenix rccVmaia in the south of Africa ; Carypha austra* 
lls^ at Port Jackson ; and Areca aaplda^ Forster, in New Zea- 
land* Most of the Eurojlban palms are comparatively small. 
The extreme limits of the palm are in New Holland, according 
to Brown, 34® ; in South Africa, probably 34®--85® ; in New 
Zealand, according to Banks, 38® ; in North iVmerica, 34®-36® 
(CharmBTops jpahnetto) ; in Eurojie 43®-44® nc«ir Nice, where 
Channasropa hum ills is met isitli. 

With regard to elevation above the level of the sea, llum- 
l)oldt remarks, that most of the palms belong to the lower re- 
gions ; but that some are not only mountain plants, but a<?cend 
to the alpine and subalpine range, such as Kunthm rrmUana^ 
from 250 to 1000 toises; Oreodoxa frigida^ from 1000 to 1400 
toises ; and Ceroxylon andkoh^ from 9^0 to 1500 toises; whence 
it follows, that the distribution, according to elevation, i» very 
different from that of latitude. It must tiot be overlooked, how- 
ever, that, since the expression Alpine Rcguni^ does not so much 
refer to the absolute height above the sea, but rather to circum- 
stances dcjiendent on climate, and the character of the surround - 
ing plants, tlicse two palms cannot, in any sense, be termed alpine. 
In the Alps of Switzerland, the proper al])iue region takes its 
commencement at an elevation of 1000, and the subalpine at one 
of 660 toises Tlic under limits of tlic alpine rpgion, under the 
Equator, cannot, therefore, be assumed at lowei than 1600 toises; 
for it is only at this elevation that the vegetable first acquires an 
alpine character: and although, in compaing the climate, un- 
der different degrees of latitude, the mean temperature cannot 
be taken as a standard, yet it would certainly be improper to 
commence the alpine region, under the Eqrtator, at a mean 
temperature above 12® of the centigrade scale. It ia not to be 
denied, however, that the palm tribe, at. the L|pe, ascends pro- 
j^rtionally higher than it jrffiproaches toward* the Pole. The 
reason maf probably lie* in a different distribution of ^mpera* 
ture ; rfbr the winter cold, which is so prejudicial to th*e woody 
Honocotyledones, on account of their structure* does 

not take place in the a^ps of the Torrid Ztme. 
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In order to determine tlie distribution in the different p^surtsof 
the Torrid Zone^ it would not be accurate to tube into account 
the relative numbers of individual Floras^ because the numbcfis 
of the pahn species in these Floras are so staaU that tj|^e qitotient 
would be very materially altered fay the additioti & OUe or two 
Sjpecies. Of the ninety-eight which«^reniain» after deducting the 
twelve European ones, already mentioned, forty-six fall to South 
Ahierica; thirty-two to the Torrid Zone in Asia; fifteen to Afri*- 
ca ; three to New Holland ; one to New Zealand ; and four to the 
South Sea Islands. Although tropical America is better known 
than the tropical parts of the Old World, and consequently the 
number of palms great in proportion, it may nevertheless be fairly 
presumed that the family there attains its maximum ; for, be- 
rimes the forty-six described species, there are ihirty-nmc more, of 
which we have an impel feet knowledge; and it farther appears, 
from the report of travellers, that such palm-woods as those of 
South America o^e less frequent m other parts of the world ; 
whence America, in respect of species, displays much greater 
peculiarities and variety. Africa and New Holland seem to be 
least favourable to this tnbe ; for, on the Congo, 8mith found 
only from three to four palms. In Guinea, we know merely of 
fhe same number ; and of the other Afncan palms, si\ belong 
to the Islands of Bourlwn and France. New Holland has, in 
the Torrid Zone, three species ; while Forstcris Prodroinus of 
the Flora of the South Sea Islands contains four, Cocos nuclfe^ 
ra^ Cotypha UnKhracultferay 4teea oleracca, and Areca sapida. 


Aet. ^Observations on iftc Temperature of Man and offier 
Animals^ By John Davy, M. D. F. R. S. (Concluded 
from Vot. XII. p. 811.) 

III. Of the Temperature different Mtids of Animals, 

My obsewations on the tetnpeMtune of different kinds of 
amnuds luve been made at intenal^.as leisure and opportuni- 
ty pdbgti’tted, iit England, Ct^lon, and^during a To>ag« to In. 
dia. libough '^tty notiKUOus, tliej^ are £ir from ccMUpiete, 
and I enn pv&uml^t'o oflSri^ than otdy as a humble odntdbu- 
tmn. 
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1^, Of the Temperature of the Mammalta. 

I m&y jgre^iise, that, in my experiments on the mammalia, 
with a fw exceptions that will be particularly noticed, the tern** 
perature of each animal wab ascertained by introducing a ther. 
mometer into the rectum ; and I may extend the remark to the 
exjieriment on birds > and I may farther premise, that, wlien the 
contrary is not noticed, the subject of the expenments appeared 
to be healthy. 

Monkey ( Simia Aygida ) —At Colombo, on the 80th of May, 
«ir 86<», the temperature of this animal, full giown, in the axilla, 
was 104fJ® ; and, in recto^ only 108 J®. 

At Amarapoora, in the Kandian country, on the 1st of June, 
air 78®, the temperature of another full grown monkey of the 
same kind, in the axilla, was 101® 

Pangolin ( Manls pentadactyla) Colombo, on the 4tli 

of November, air 80'^, the temperature of a ;young pangolin, ap- 
imrently sickly, was only 90®. 

In the neighbouiliood of Colombo, on the 27th of 
September, air 82®, the temperature of one bat was 100®, and 
that of another 101® The in>tai>t the animals were killed, tlie 
thermometer was introduced into the cavity ol the abdomen. 
The species resembles the Vespertilio peruviana of Linineus, 
but it is much smaller. 

V, Vampirus, — At Colombo, on the 15th of Octobc ^air 70®, 
the temperature of this animal, ascertained in the same way as 
the preceding, was 100®, ^ 

Sqxmrel (Smtrus getulus^J,-^kX Colombo, on th^ 19th of 
October, air 81®, the temperature of this animal was 102®. 

At the same place, on the 29th of September, air 84®, the 
temperature of a large black squirrel was 106®, in the thick fur 
of the groin. 

Common Aot— At Colombo, on the 8tli of February, air 80®, 
the temperaUire of thia a^penai was)0£®t 

Commoti Mare^At^Ck^htsbop on 16th of June, a%80®, the 
tempttrature of this animal in the groin was 190®. \ 

IcImmnmf^At Colornibo, on the^ 4tl^erNMVniber, air 01®, 
the tetnperatqre of this animal was 108®- 
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Jmigk Colombo, on the S6th of February, air 80®, 

the temperature of a young animal of this species of Viverra was 

W. 

Cut At Kandy, on the S9th 6f May, the temperature 

of an aninial of this kind was 102°.6, and of another 
both nearly full grown. ^ 

JackalL — At Colombo, on the 9th of Apiil, air 84% the tem- 
perature of two young jackalh was lOP. 

Common Cat — In London, on 5th September, air 60% the 
temperature of a full grown cat was lOP ; and in Kandy, on the 
7th of April, air 79', the tein|w.ature of another was lOJi% 

Felix Pandus , — At Colombo, on the 10th of Febiuary, air 
81% the temperature of a young fierce animal of tliis kind, about 
four months old, was 1052’. 

//orsc. — At Kandy, on the llth of last June, air 80% the 
temperature of a horse of Arab descent, was 90 .5. 

Sfierp » — In Scotland, I have observed the teinpcruturc of 
sheep in summer to vary from 10 P to 101 ; at the (5apo of 
Good Hope, in winter, air 67% in six different instances I found 
the temperature of the African Jieip to vary from 108° to lOP ; 
and in rc)lou, in the neighbouihood of (\>loml)0, air 78% the 
temperature of one sheep >vas 104 , and tliat of another 105^ 

Goat~\i Mount Livinia, near Colombo, on the 17th De- 
cember, air 78®, the temperature of a full grown castrated goat 
was 103®, that of a female alK>ut nine months oltl 104®. 

0:c.— 'At Edinburgh, in the summer of 1810, the hlood of an 
ox, flowing from the carotids, was 100® ; in Kan<iy, on the 28th 
of May, air 80®, the temperature of an ox, ascertained in the 
same way, w'as 102®."* 

Elk , — At Mount Livinia, on the 27tli of December, air 78®, 
the temperature of a female elk was 103®. 

Hog , — ^At llauville, in Doombera, on the 26th of Novem- 
ber, air 75®, the temperature of the blood of a wild hog, flowing 
from the carotids^ was 105® ; at Mount Livinia, air 80®, the 
t^l^p&ratiire of two young domestic was the $aine« 

Etepl^nt.*--At^ Colombo, ou the 22d of September, air 80% 
the tempettituiffv;<^5;ja full grown healthy elephant was "^99^.5. 
It was ascertained by leaving a thermometer in a deep abscess 
Jn the back* 
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For poise. -^\n l^at N. 8^ 9&\ on the lllh of March, air 
sea the temperature of a porpoise was lOO'*. The aiii* 

tnal was drawn into the ship ali\c. Tlie instant it was killed 
I tried its temperature, by introducing a thennoinetcr into the 
substance of its liver. 

2d, Of the Temperainre of Birds. 

Falcon ( Faho milvu\^ ? ). — At Colombo, on tlie 24th of Au- 
gust, air 77'"* 5, the temperature of this bird was 99^ I sliould 
remark it had been shot a few hours, and its legs were broken. 

Screech Oiol.—ln London, in the autumn, air 60’, the teiu- 
peraturc of this bird w’-as 104^ 

Parrot ( FshiavuH piillanius ), — At Kandy, on tlie 27tb of 
May, air 76\ the (emperature of this bird was 106^ 

JacJulazv . — At Attapiltia, in the Kandian country, on tlie 
2d of June, air 85’, the temperature of this bird tlie instant it 
wah shol, was 107 .75. 

Coinmmi Thrmlu — In London, in the autumn, air 60% the 
tcraperaturo of this bird was 109% 

Common Spartozo . — At Goinpala, in the Candiaii country, 
on the 3d of June, air 80% the temperature of this bird the in- 
stant it wjis shot was 108 \ 

Common Pigeon . — In I^ondon, in the autumn, air 60’, the 
temperature of this bird, eonlined in a cage, was 108. At 
Mount liiMiiia, on the 27tJi of DeccmlxT, air. 78’, the lempe- 
ratuie of two young pigeons, two weeks old, was 109-5; and 
of twro three weeks old 1 09% « 

Jnvg;lc Fozd . — In Cc}lon, near Tang«llc, on the 20tb of 
July, air 78% the temperature of one jungle hen the instant it 
was shot, wa& 107%5; and in the afternoon of the same day, 
air 83% the temperature of another was lOS"" 5. The jungle 
fowl of Ceylon, I may remark, more resembles the English 
pheasant than the barn-door fowl. ^ ^ 

• Common Fowl. — At EijSnburgb, in the winter of 1818, air 
40% the tdhperature of a full grown hen was 108.^5. 
Mounts Livinia, in December, air 78^, the terSperature of two 
hens was 110®,^(one half, the oth^r full ^8wn) ; 1;hat of a hen 
that hatl l)cen sirring on her eggs three weeks, 108'’ ; that of an 
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old cock 110® ; that of a full grown cock and of two chickens 
two months old was 111®. 

Gtdnea jPWi— At Mount Livinia, at the same time, the 
temperature of a full grown Guinea hen was 110®, « 

TurIc^,-^At the same time, the temperature of a full grown 
Turkey cock was 109° ; that of two more, of the same age, 
108®. 5; that of a full grown hen, 108, and that of a young 
cock, tw’o months old, was 109° 5. 

ProceSana cequinoctialis. — In Lat. N, 8® 8', on the 8th of 
August, air 79’, sea 81"* 5, the temperature of thi^ bird was 
103^5, and that of another 105®.5. 

P. capemts. — In Lat. S. 84® 1', on the 11th of May, air 69^, 
sea 60®, the temperature of two birds of this kind was 106\5. 

Common At Mount Livinia, in December, air 78% 

the temperature of two full grown geese was 107°. 

Common Duck . — At the same time, the temperature of a 
full grown drake, of two full grciwn ducks, and of four duck- 
lings from three to five weeks old, was 110°; and that of a 
young drake, full grown, 111®. 

3d, Cff the Temperature of Amphilm. 

Teaiuda Mydas . — In Lat. N. 8® 87% on the 19th of March, 
air 79''.5, the temperature of a large turtle, caught a week be- 
fore at Ascension, w'as 84* in recto. Again, in Lat. S. ^ 89% 
on the 88d of March, air 80®, the temperature of the blood of 
the animal, flowing from (he great vessels of the neck, was 85 .h. 
The turtle was sickly, and probably this heat was morbid. At 
Colombo, on the 4th "'of May 1817, air 80®, the temperature of 
the blood of a turtle, that had been caught the day before, was 
85®. 

T. ffeometrka.^At Cape Town, in May, air 61®, the tem- 
perature of this animal w'as 68*.5, At Colombo, on the 8d of 
Marc^h, tlie tempf*rature^of a large specimen was 87% air 80®. 

Rana ventrkosa.^ At Kandy, o^the SUt of May, air 80^, 
the temgeraturc of two fre^s of this kind, just brought from a 
damp Aedfed pJaijg^as 77°. * 

Cimthbo, 4tb September, air 83^, the tempera- 
ture of ^hts animal was hl^.5. 
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Serpents . — ^At Colomba^ on the 27th of August, air SVM, 
the temperature of an elegant green snake, a species of Coluber, 
\ras S&'.Bf in CBSOphago. At the same place, on the 24th of 
August, a^r 82^5, the temperature of a small species of brown 
snake, another species of Coluber, was 84S5 in abdominc. On 
the 25(1 of September, air 185% tlie temperature of diflerent spe- 
cies of brown snakes, also belonging to the genus Coluber, was 
90° in asophago. 

4rt, Of the Temperature of Fishes. 

.Shark . — In Lat. N. 8° 23% on the 11th of March 1816, air 
71° 75, sea 74^ 75, the temperature of a large female shark, just 
taken, and still alive, was 77° in the deep muscles near the tail. 

Bonita . — In Lat S. 1° 14% on the 29th of July 1816, air 78% 
sea 80\5, the temperature of the heart of this lish, which lies very 
nea,r the surface, was 82° ; and of the deep seated muscles, 99°. 
These observations were made immediately after the fish was 
taken. 1 may remark, (hat the heart and gills of tins 6sh 
were unusually large, and the latter of a dark red colour ; 
farther, that the muscles in general, which were very thick and 
powerful, were red like those of a porpoise, and that the bonito 
appears to be almost as fond of raising its head above the wa- 
ter as the porpoise itself: with these circumstances probably its 
extraordinary temperature is connet ted. 

Common Trout . — Near Kdinburgh, in the spring, river 56% 
t}ie temperature of tins 6sli was 58°. 

Flying Fish.^lxi Lat, N. C* 57% on the 12lh of March, air 
77°, sea 77 \5, the temperature^ of this fish, the instant it fdl on 
the deck, was 78°. 

Bthy Of the Temperature ofMollusca. 

Common On a rock about a quarter of a mile from 

the shore, off Mount Livinia, where the water was about a foot 
deep, in De(‘ember, the temperature of the cpmmon oyster was 
the same a$ that of the seof viz. 82°. 

S}wM.^Al Kandy, dh the 11th of June, the temperaturp of 
one oia large species of snail that abounds in the woodTs of Cey- 
lon, was 76^, that oS ^tber 769% atteflr havin| been 

eight hours in a box, the temperature of which was 76f 
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6t/iy Of the Temperature (fCrmtacecu 
' Crayfish,*r^Ax Colombo,, on the 16th of September, air 80% 
the temperature of a large crayfish that liad l)een taken out of 
the sea two or three hours before, was 79®. 

Crah:^ In the neighbourhood of Kandy, on. thie S5th of 
^ March, the temperature of a small crab, of a species which Is 
- common in the mountain torrents of the interior, was the same 
as that of the water in which it lived, viz. 1^. 

7^7^, Of the Temperature of Insects. 

Scarahwus pilularius. — At Kandy, on the 80th of'eTuncj air 
76% the temperature of a beetle of this kind waS 77®. " 

Glow-^tvorm. — ^At Kandy, on the same day in the morning, mr 
' 78% the temperature of a large species of glow-worm was 74®. 

Blatta orientalis. — At Kandy, on the ^8th of the same month, 
air 88®, the temperature of two cockroaches was 75® ; and on 
the 29th, found the temperature of two more the same, where 
the air was 74®* 

GrpUus h/ematopus At the Cape of Good Hope, in May, 

. air 62®, the temperature of two locusts was 72®.5. 

Apis ichneumon ia At Kandy ^ on the 26tfi of June, air 
75% the temperature of a wasp was 76®. 

Scorpio qfer. — At Kandy, on the 20th May, at noon, air 79®, 
the temperature of a large scorpion was 77®.5. 

Julus. — At Kandy, on the 18th of J unc, at noon, air 80®, 
the temperature of a julus was 78®. 5. It was of that species 
that emits a yellowish fluid, which has the smell of iodine, and, 
: i\Qt unlike iodine, cojours the cuUcle, but has no on po- 
Jis^hed steel. 

Sth^ On the Temperature of Worms. 
only worms, the temperature q£ which I have tried, were 
kinds of leech, the Hirudo sanguisuga^ and a species which, 
^n’ Ceylon, IS called the. Jungle Leech, remarkable for living 
water in damp ^p :Th#^ex6peratdi« pf ,b wa^ 
same a^ tfeat: pf the water and eSi m which Jhof were con- 
'fined:;-'-' \ ■' ^ 

I inay r^'hiark ^emllyv, diat, in 4he'few experiments I jiave 
made to ascertain the temperatur^^^^ sjnaU animals cif lower 
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classes, a very small thermometer was used in each instance, 
introduced tlirough a small incision into the body. 

. IV. Conclusims and General Remarks. 

1 

That the temperature of man increases in passing from a cold 
or even temperate climat% into otic that is warm, — that tlic tem- 
perature of the inhabitants of warm climates is permanently 
higher than the temperature of those mild, — and that the 
temperature of different races of mankind, atteris paribus.^ is 
very much alike, — are conclusions which the preceding obser- 
vations on man soom to warrant. 

The first conclusion, I am aware, is not novel; but I do not 
know that it was ever drawn before, excepting from very scanty 
data. 

The second conclusion, though conformable with the first, is, 

I believe, new ; indeed, it is contrary to a received opinion, that 
the tem|>eraturc of man in warm climates is actually lower than 
in cold. The opinion alluded to, I conceive, arose partly from 
hyi>othcticaI views of the subject ; and if I recollect rightly, it 
has been supported only by two or three observations recorded 
by Dr Chalmers in his History of Bouth C'aroiina, which were 
made at a time wdien thermometrical experiments were not very 
common, and when the standard temperature of man was rated 
much too low. Farther refutation of this opinion is perhaps 
unnecessary. The experiments I have made, with all the care 
in my power, are s<j niiracrous, and their ^results are so consis-. 
tent, that, if I do not deceive myself, they put the question be- 
yond the sliadovv of doubt,# and fix as a fact, that, if the stand- 
ard temperature of man, in a temperate climate, be about 98% 
(which I believe is the nearest approximation to truth), in a 
hot climate it will be higher, varyitjg with atmospheric vari> 
tion from 98^° to 101% 

The third conclusion I believe to be perfectly accurate ; I 
say helkve^ because it is difficult, not ^impossible, to collect 
more than presumptij^ evidence, upon the subject. However, 
may not the evidehce be contud<^ed sufficiently; satisfactory, 
sificje the variation of the temperature of the different bwes I ^ 
tried exceed, in wlme faj;!witnes§ed amongst 

diffi^^t#dividua^ of a ship’s company, all o( one naupn, or i. 
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even amongst different members of the same family ? The si- 
milarity of temperature in different races of men is the more 
remarkable, since between several of them, Avhosc temperatures 
agreed, Uiere was nothing in common but the air they breallied, 
—some feeding on animal food almost entirely, as the Yakla, — 
others ehiefly on vegetable diet, as fhe priests of Boddho, — 
and others, as Europeans and Africans, on neither exclushcly, 
but on a mivturc of both. 

Faither, That the temperature of biids, of' all animals, is the 
highest, — ^that of the mammalia next, —that of the amphibia, 
fishes, and certain insects, next in degree, — ^and, lowoat of all, 
that of the inollusca, Crustacea, and worms,— aic conclusions, 
with few exceptions, that may be deduced from the piwcdiiig 
experiments on the temperature of animals in general. 

Moreover, since in general, as far as experiment and obsci- 
vation have yet gone, there appearn to be a decided connection 
between tlie quantity <»f oxygen txmsumed by an animal and 
the animal’s heat, is there not good reason to con&idtT the two 
in the relation of cause and effect ? 

If animal heat be owing to nervous energv. oi ans con- 
nected With tlie nervous system, why, it maybe ask#*d, aic birds 
so much hotter than the mammalia.'^ Why is the temperature 
of most quadrupeds higher than that of man ^ 

Or, if it lie owing to digestion, and secretion, ind .inimal ac- 
tion, why is the temperature of the amphibia and of fislies 
low, whose powerb,. in respect to Uie^e functions, are so consi- 
derable ? 

Or, if it bo connected with muscular energy, why are the ani- 
mals whose muscular |)<5werb arc most remarkable (the animals 
belonging to all the lower classes), equally remarkable for the 
jkiwness of their temperature ? 

Or, lastly, if animal heat at all depend on peculiarities of 
structure and organization, why, it may be asked, is not the 
temperature of the ?mphibia elevated like that of birds, — the 
structure of the respiratory, and digesti)^, and secreting organs 
of the one class being so much alike those of the other ? 
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Art. VI . — Chart <}f the Island of Ascemtony iclfli remarls on 
Hs Geognosy, (Plate III.) By Caj)tain Bodert Camp- 
bell, R. N. C’onnniinicated by the Authf>r. 

This island is situated in tlie Atlantic Ocean, in South l^at. 
7° 55\ West Long. 14*^ al)out nine miles in length from 

SE. to NW,, and about five or six uiUes broad During the 
time of Buonaparte's confinement in St Helena, it -was judged 
prudent to keep a small force there. For some time I had the 
command of the party, and employed myself in making a chart 
of the island, which J uoav connnunlcate to the public. In the 
chart, the principal stations which served for its construction, 
and the more remarkable points, are marked ©. 

The angles of the cliain of triangles which connect the sta- 
tions, were taken with a sextant ; and, as their sides were there- 
fore not on a horizontal plane, their inclinations were nu*asured, 
and their liori/ontal projections found, by reducing the oblique 
lilies in the proportion of radius to the cosines of their inchiia- 
tion. 

Th(* positions of the intermediate points were determined by 
observation.s made at the principal stations ; but it was not thought 
necessary to apply reduction to the sides of these secondary tri- 
angles, on account of their obhqiiity. 

The height of the Green Mountain (one of the stations), wgs 
(bund, by taking its eU»\atiou with the sextant and an artificial' 
horizon, above a station on the .sea-coast ; and the height of this 
station alwve the level of the sea was carefully measured. As 
the other mountains were too iow to be seen from tlie sca-c'oast 
in the artificial horizon, their heights were «found by taking, with 
the sextant, their angles of elevation at their several stations on 
the coast, aliove objects on a level with the eye, and m vertical 
planes passing through the eye and l^cir summits. The level 
was determined by looking through a tube to wliich a spirit-level 
was fixed. 

» ■ . . * . 

* The LaSttude was settled a senes of otwervations of the sun’s altitude, 
taken in an artificial hoiizon, when his northerly decUnaticy;! admitte<t of thit be* 
ing dotJb. The Loogiiade was settled by means of nameruus lunar obienations, 
agreeing with a series of observations of the eclipses of Jupitcl*)s of 

which were also observed at Greenwich. 
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T&e whole island has a most forbidding and rugged aspect. 
Its highest mountain, named Green Mountain Peak, is ^8l8 
feet above the level of the sea. The largest portion of the moun* 
tain is ^000 feet above the sea ; and at this height there is a space 
' of comparatively level ground, in which the principal garden in 
the island is situated. From the tqp of the Peak down to about 
this level, or a little lower, tlie surface, excepting where it is pre- 
cipitous, is covered with a coat of soil, whicli is nowhere deep, 
and having tinder it masses of pumice and lava. The precipices 
around this lieight, arc, in many instances, formed of slaggy lava ; 
and, in the lava, are veins filled with opal, containing imbedded 
fragments of vesiculju* and slaggy lava. In other parts, there are 
rocks of a felspiir or trachyte |>orphyry. Among the many ridges 
shooting from the Green Mountain (M. of the chart), one of the 
most remarkable is tliat composed of black and dark-green perfect- 
ly formed obsidian, which, in some places, is disposed in balls and 
globular concretions, like that found in Kamtschatka; and, in 
otlicrs, in large globular concretions, like those of basalt and green- 
stone. Associated with it there are grey varieties of pearl-stonc 
This vitreous mineral is there associated with varioUvS porphyries, 
apparently trachytic ; and, in some places, green pitchslone, with 
imbedded sphferulite and common pumice and pinnice-conglomc- 
rate, occur. Not far from the obsidian ridge, there is a remark- 
able hill, named by the sailors The DevW'.s Rlding^ScIiool^ 
""marked in the chart P. It is about 700 feet above the level of 
the sea, and between 400 and 500 feet aben o the surface of the 
surrounding base. It has a circular hollow on tJie top, 'which 
probably was formerly much deeper than at present, it being 
now filled up to withyi 30 feet of the edge of the crater. This 
lull, as far as can be made out from the specimens brought' 
home, appears to be composed of tracliytic rocks. In some va^ 
rieties, the basis is like claystone, and contains imbedded por- 
tions of slaggy lava ; in others, the basis is of felspar, witll iw-: 
bedded crystals of glassy felspar, and fragments of slaggy lava ; 
and the tmichyte porphyry sometimes contains, in its cavities^ 


* Speeftaps of vesicular iron-ore were found in a trachyte ridge not from 
thc;obsi4|^fan<ir^o crystaU of specular iron ore, Idee that of the Island of Strom- 
IboU." ’ ' 
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cr} stats of Vcsuvian IVI inv of the Kxks aie m an eaUby slaU, 
otiingtothe action oi ilu vicathir, and oc<.aMotHU> they aie 
obsei \ ed decaying in globular and ainccnti ic laindlai c onci etions* 
The upper and middle pints of the hill, marktd B lu the diurt, 
arc connx>>€d of xcsiculai, spumous, and corded la>a borne of 
the vesicular \aueULb much vebcmblc the millstone h\a ol Au- 
dernach The lo\\ti pait ot the hill consist ol rocks ol a cliftc- 
rent dcsciiptiop, winch lorm, as it wcic, a K undatiou on winch 
the vesiculai and corded lavas lest On llic feW suit, tlieicnks 
aie tracliytc-poiphyiy, occasionally me hiding fragments of blag- 
gy la\a On tlic NE side is a bluish clinkstone 1 iva, with nnme- 
ions imbedded felspai ei\s*ils 

It thus appears* that the (Trecn JMouritain, and the lull P, aie 
composed of trachyte, and its conge neious loiks , ^vhilc B coii- 
bists of vesKulu and dagery la\ ic-tmg upon trachyte All 
those parts ol the idand coloiucd in the chait rcd(LsI au* 

of the same description The lusgcd parts of the island, all of 
which arc colouud lUnsh bhuJ in the chait, aic iontposcd i>t a 
grevish-black h\a, slightly \csicnlai, and cont<uniiig fcwci\stals 
of glas y fe^spii This lav t pusents a fiightfully inttged siu- 
facc, which founs niegulii cmminccs, \ nyinj; in height honi 
^0 to 50, and oven 100 tet t 

In the ba)s, and on such parts ol tlie (oi^t asaie not prcciju 
tons, the beach is louiud of a smd of comimiuitcd shells, with 
fiaguiciitb of echini and coiols. In some places neai ;to the 
sea, the liagments of shells iie conglutnuted tooetlui hv a tal- 
caroous cement, and foun a pietty solid mass I'he solidity of 
the mass diminishes as the distanec fiorn the sea increibes. A 
turtle’s iicst, with iggs, Wci<i obser\cd imbedded m this conglo- 
merate The rocks which uso thiough these calc ucoin beaches, 
and which aie so near to the sea as to he w.islud by its ‘^piay, 
are ipierustcd with a calc suiter and calc tuff, formed by the ac- 
tion of the weather on the calcareous niattf i of the sholls and 
corala. 

• Lastly, it may be mentioned, that luiis ol a sand, composed of 
the matona>» of the locks, Occui in different parts of the idandj^ 
and tlwt these are pointed out m the thin t by x\c pah co- 
lour* 

VOL \iv no JA^so^tta IBSO 
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Bdron Von Buch divides volcanic islands into tlirce clas«;es» 
f^hich be characterises in the following manner ; 

1* Basaltic Islands. Composed of strata of tmsaltlc rocks^ in 
winch there is generally a crater of clc\ation (Erhebungs crater,) 

% Volcmwcs. Isolated ; very elevated peaks, atid domes of 
trachyte, and generally witli a great crater on the summit. 

B, EmpUd Islands* These have been formed by single 
eruptions, and scarcely ever occur without basidtic islands. 

'I'he Island of Ascension is, by Von Buch, referred to the 
third division : but it now appears, from the facts stated above, 
that tliis islaiul belongs not to the third alone, but rather con- 
joins in it the characters of the second and third classes*. 

^ Professor Jamebon had the goodntss to examine the differcni rocks oninnew 
rated above. 


Abt. VII.-— ^ Catalogue^ in Right Asoemhn^ of 4(i prhnlpal 
Starsy deduccdjrom Observatiom made at the Observatory 
Trinity College^ Dublin^ in the year^ 18S3 and 182 4. By 
the Rev. Dr Brt^jklev. Communicated by tlie Author 
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Alin. Var. 
1824 

S<*c. Vai 
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/ it 

(f 

it 


0 4 i:v8 

t S,077 

1 0,010 

^ X Cawopese, 

0 JO 37.1*5 

J,33J 

0,0.11 

Poiaris, 
a Anetis, « 

0 AO 17,10 

1 ri7 I9,f>2 

3,3.. 4 

0,020 

<xi Ctii, 

2 63 0,2« 

3,120 


A Pei SOI, 

3 ll 62,30 

4,231 

0,040 1 

Aidobaian, 

4 25 53, 

3,427 

0,011 1 

Capcllri, 

5 3 40,31 

MU 


Higel, 
a Tduri, 

5 0 7,75 

2,877 

0,004 I 

5 15 IJ07 

3,781 


« Orionis, 

5 45 41,03 

3,343 

+ 0,003 1 

Siriufi, 

0 37 25,05 

2,643 


Castor, 

7 2;i 25,07 

3,847 ; 


Proejon, 

7 30 8,08 

3,146 1 

■US 

Pollux, 

7 34 36,56 1 


0,012 1 

« Ifydi^D, 

0 >8 60,16 

2,948 



il 50 2,41 

3,204 


1 « UrsaB m a ir. 

10 62 60,66 


0,««6 1 
0 J 0 O 8 1 


n 40 7,47 


1 y.Ursfe maipi. 

U 44 34,70 


0,046 1 


12 46 17.70 



1 

13 16 58, OO 

3,143 

IQHnrnTH 

j ije major. 

13 40 37,06 

2.377 

— 0,011 1 
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m Right Ascension. 


Stars. 

1824. 

Aim. Var. 
1824. 

Sec. Var. 



// 

H 

Ar'^turus, 

14 7 40,77 

‘A730 

+ 0,001 

<»* Ijflme, 

14 41 1,20 

3,207 

0,016 



14 41 12,61 

+ 3,300 

0,016 

P> Ursic minor. 

14 51 48,0) 

— 0,301 

0,111 

a Cor. bor. 

15 27 10,C« 

-b 2,534 

0,002 

£c SerpentiF, 

15 35 30,09 

2,047 

0,006 

Anlai'es, 

16 l« 4L.33 

3,653 

0,015 

rt Ilerculis, 

17 6 40,17 

2,720 

0,004 

« Ophiuchi, 

17 26 48,74 

2,775 

0,003 

y Draconis, 

17 52 32,61 

1,300 

0,0o4 

« Lyrie, 

18 31 0,73 

2,028 

b 0,002 

y Aquilacf, 

10 .37 5(s22 

2,8o3 

— 0,001 

a 

10 42 14,40 

2,027 

i 0,001 

/3 1 

10 4f» 42,82 

2,018 

0,001 

a Capricorn i, 

20 7 56,33 

3,331 

0,008 

«= 

20 « 20,11 

3,335 

— 0,008 

a Cvgni, 

20 35 27.00 

2.038 

b 0,002 

a Ce[)hui, 

21 14 23,68 

1,4 to 

— 0,006 



21 26 2l,J)2 

0.8! 2 

0,032 

u Aquarii, 

21 56 47,45 

3,083 

0,004 

b’omulhaut. 

22 47 57,63 

3,338 

— 0,022 

a Peg.'isi, 

22 56 2,81 

2,070 

b 0.005 

A Andromeda?, 

23 50 21,13 

-b 3,076 

b 0,018 


The above llight Ascensions are^ in their mean quantity, about less 
than thosc'of M. Bessel ; and about loss than those of Mr Ponih The an» 
nued variation is determined by comparing this catalogue with Bradley’s cata. 
logue in the Fundamenta Astrwmnice. 


Mean error of the catalogue in /ft in apace ^ by observations the »Sun in 
Spring and Autumn, with the 8-leet astronomical circle : 




Days 



obs. 

Autumn 1822, 

10) 

Spring 

1823. 


Autumn 1823, 


Spring 

1824, 

i«; 

Autumn 1824, 

16 » 

Spring 

1825, 

is; 


-t- iMO + dl, — b,'o(; dv — uj'07 d < ) 

_ 0,62^ 0,11 d L f 0,10 dr + 0,14 dO 

» 

0,34 -b 0,04 d L -b 0,10 dr — 0,16 dO 


Mean error of Catalogue — -b 0,04 — 0,01 d L + 0,05 dr — 0,03 d O 
where dL = error in latitude, dr ~ error in constant of refraction, dO = 
error in obliquity of ecliptic. 

The small coefficient of dr shows that the ^i;or arising^ from the errors of 
division must be absolutely insensible. 
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Art* VIII . — Account of a BrUIg^ qfSt/spefision made qfJttide 
Ropes in Chili. By Capfain Basii. Uali, JbMl, S Com% 
luunicated by the Author 

O VER the n\ or May 2 K>, at no gro.it distance front the city of 
Santiago, tlie capital of CJiili, there is tlirowJi a bridge of a cu- 
riou)^ construction. It cousi*>ts of a roadway, four feet broad, of 
planks laid crosswise, with their ends resting on straight ropetg^ 
niade of twisted tliongs of undressed bullocks’ liidos, which once 
suspended by means of sliort a erticnl Hncsj about as thick as 
the little finger, to a set of stout rojies drawn across the valley* 
from hank to b.ank. These strong sustaining cords arc wjt iu 
number, three at <‘ach side of the bndge, and hang in filcUt 
curves, one aboi e another. They are firmly secured to the 
rock, at the top of tlie bank on on<^ side, at the height of twenty 
or thirty feet above the Ix'd of the stream ; but on the opjiosite 
side, where the bank is low, they oiv made to |)ass o\er a high 
frame- work of sti*oug timlicrs, the nature of which will be more 
readilj understood by a reference to l^late IV., than by ati^ 
description. The consequence of the different elevation of the 
two banks is, that the bridge has a very considerable slope, 
circumstance which adds to its picturiMjue cfi\‘ct, while it takes 
little from its utility, as it is not intended for whccd-curriages. 

The clmr space, from the frame-woik on one side to the face 
on tlie other, is 123 fc‘c*t. The unti'iiak are very 
elastic, jfvid the bridge waves up and down, luul from ride to 
side, in so alarming a manner, that a strangc'i is glad t6 dis- 


mount and lead his horse acToss, or, as we preferred doing, at 
the recoininendation of our guides, drive it before him. 

It will be apparent, at the first glance at the Plate, that tbeife 
is a remarkable similarity between this hide-bridge and those i^f 
iron with which we are now so familiar iu this country^ ^ A 
more careful inspection will only show, that the resemblance 


tends even to mmute pajtticulais, one of which is very atrik&ig, 
mean the manner hi which the weight of the 
buted over the suspending or curved io]3es. It 
'that^lie first ef the small vertical lines lA Attachj^ 

^r rope, tit»e next is fastcncxl to the middle one, lyatd ^ 
ifhi ih^ rope. This series is lopeatcd alo^ the wh^ 
exactly as we see in the Inridge of suspenskm 
and 01 the at Kewhavep, and in othw rifcdW 







Caj)t. Hall on o Bridge qf Suspension madeoflTideJBopes. 5^ 

I was informed on the spot, tliat these' South American 
bridges were- found, exactly as tliey now exist, by tlie Spaniards, 
when they first occupied the country three centuries ago ; and 
it is quite as certain, that nothing was known of this principle, 
as applied to iron, till within these few years. 

I have not heard whethej^ Captain llrown, the wolbkiiown . 
inventor of the Chain-Cable, and who first introduced the iron*, 
bridge of sus]:>ensiou, claims it as an original invention. His 
merit, however, is not, as I conceive, in the smallest degree 
lessened, by supposing him to have seen or heard of tlicsc liide- 
bridges of South America; for it is quite as praiseworthy an 
exercise of genius and talents to observe and turn to account 
such analogies as these, as it is to invent what is altogether 
new. Indeed, this is one of the broadest distinctions, by which > 
the more visionary theorist is separated tVenu tlie useful, prac- 
tical adapter of known and tried principles to the business of life. 

It is, however, a curious subject of scientific history, to trace 
the progress of sucli irivention.s and adaptations, from their 
rudi'fit to iheii* most perfect state; and I shall be very happy 
if this notice shall have the effect of inducing the ingenious 
and able officer alluded to, to favour tlie public with such 
account, not only of this invention, but also that of the cliain*- 
cablc, wdiich, as u seaman, I may be excused in describing as one 
of the most important appiicatioasof prhK'iples with jvhich every 
person was fiimiliar, but nb one turned to acetount, tuL^the.^.ig'a- 
city and perseverance of Cv'aptain lirown taught 


Addition hy tips Editor* 

In an interesting lleport by Captain Browu, on the proposed 
plab of erecting a Patent W rough t-Iron Budge of Suspension 
over the ''Phaincs, near Iron-Cicilo and Ilorslydovvn,'’ which we 
hope to lay before our readers in the present or next Number 
of this Jounial, the following remuiks occur, which bear on the 
subject of Captain Ilalfs account the IJative American 
Bridge. 

It will not at all lessen the importance of the pres^it pro- 
posal, «if it 1)0 admitted that bridges of suspension have long eV 
isted in other countries, and it cannot be pi 
that a new principle has been discovered. The properties of 
the catenarian curve are obviouii ii^ tlie Indian bridge of suspen- 



^ qf iSwipmskm. 

sion, formed of ropes or bamboo canes, and in those constructed 
of common chain, as well as in a variety of objects which must 
be familiar to every person of common observation. But those 
simple contrivances, which have been noticed by some writers, 
have no more resemblance in their construction to the bridges or 
piers of suspension which have bpen erected in Great Britain, 
than tlie rude bridgt's» of remote ages, which consisted of logs 
supported on props, are to be compared to the architecture of 
modern time<^. 

The first bridge of suspension tliat we hear of in this coun*> 
try, is the one thrown across the nver Tees, in the county of 
Durham, the span of n hich does not, I think, exceed 80 feet 
It is formed of two common chains, strc'tclied over the river, 
from abrupt banks, with battens laid across, and boarded, the 
gangway partaking of the curve of the chains. 

Such an arrangement is evidently a bad one, inasmuch as 
we mu.st ascend to the points of suspension, then descend, and 
rise according to the curve of the chain, which, in that whicii 1 
have usuahy adopted, would be a pull of one foot in seven. 
This is hardly practicable, and my earliest attention was em- 
ployed to remedy the evil. In 18H I erected a bridge, with 
the road or platform perfectly horizontal, on iny premisses at 
Mill-WalL where it still remains. This is cilected by intro- 
ducing perpendicular rods through the joints of the main sus- 
peihUa^ iiars, and adjusting theii lengtli to the curve above, so 
that a series of straps fi»r tht reception of a row of 

bars on each side, placed edgewise, and extending the whole 
length of the bridge, parallel to the entrance. The beams being 
laid across these bai;s, the platform or road liocomes quite hori- 
zontal ; or an ascent may be given from the sides to the middle, 
in tlie same plane as with the roads loading to the bridge. The 
span is 105 feet, and tlic iron-work only weighs 38 cwt. It was 
inspected by the late Mr Rennie and Mr Telford, who drove 
their carriages oyer it ; gi’d it has been considered by men emi- 
nent for their skill in mechanics, as a remarkable combinatiew 
of sti^gth and lightness. ' 

advan'ce to improvement in this new era of ,bridge- 
be traced to the invention of iron-cables, which 


• An account of this bridge U given in pages 238 and 339 of VoL V, of the 
Bdinbtufh Ph}lDsio|)hical 
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iHSdessarily introduced the powerful proving maehme. A tcnow- 
ledge of the strength of bolts and bar iron of large dhneni^efl^ 
was thereby obtained, which formerly was deduced from trivml 
e3cperimen^> leading to most erroneous calculation ; and as the 
importance of this new branch of naval equipment developed it* 
self, the pritMupal iron tnanilfacturers of England vied wi^ each 
other in its improvement ; and British iron is now brought to a 
state of perfection, that will, for general purposes, entirely su>* 
persede the use of foreign. There is also a uniformity in the 
strength of the improved British iron, beyond that of any other 
country ; so that by adopting btnnght bolts or bars, united end 
to end m the direction of their length, by coupling plates and 
pins of proportionate strength, instead of chains, we have an in- 
crease of strength with less weight ; tlic risk of bod workman- 
ship ib almost entirely obviated ; and the bubsequent proof to 
which every part of the work is subjected, reduces the calcula- 
tion of its strength to a certainty ’’ 

These observations state distinctly the extent of Captain 
Brown’s claims m this great work of improvement. On convers- 
ing with this active and ingenious officer, on the subject of the 
bridges of suspension observed in South America, and other 
countries, he said, that the only one which has the road on the 
same plane with the banks, is that heie described by C iptmn Hall; 
all the others which he had heard of, having the road erected ovei 
jtho chains, and partaking of the curve, which, v^ith a flexuic neces- 
sary for the security of tJie bridge, rendered tiu very 

inconvenient ; Further, that his obsei vations wcte written before 
Captain Hall could have seen like budge over the liver Maypo 
in Chili, and with which he now, for the^irst tmie, became ac- 
quainted. He claims whatever merit may be due to the mode 
of coilbtruciion, which ib entirely new, and for which he obtained 
a patent seven years ago. The model of this original plan is 
erected in Captain Brown’s premises at MiD Wail, on the river 
Thames, near to London, and is, as dl^ve statqd, 105 feet span, 
bnd strong enough to carry loaded carriages. In 1819 he erect- 
ed a bridge on tiie same plan over the river Leader, at CJjjrolb^de 
in Berwickshire ; and he is now constructing the iron-work of 
bridge over that Thames at Hammersmith, with 
riatios^ atleBSlnlmethathecc»^|^^a3adevlatmn^^ ^ 

wiib neeessi^ 
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Abt. On the Ufieqiwl JDistribuihft of Caloric in Vet* 

tak Action, 2. On the TemperaUtre of the Skin of ihe 
Dormouse 3 On the Temperature of the Eg^ of the Hen^ 
in relation to its Physiology, By John Muuhay, F. S. A. 
F.L.S. k M.W.S- r^mmunicAted by the Autlior. 


1. On the Unefpml Distribution of Caloric in Voltaic Action, 

The followin/^ cxiJoriAnents may, I hope, be ibmid interest- 
ing, and eventually tliro\^ light on the more obscure features of 
galvanic action, while the themio-oU'ctric phcnonu‘na of See- 
beck, Dessaignes, Moll, Van Beeck, may be elucidated. 
Even the occult meteorology of tlie thuncU.T-stom may find 
facts mnid experiments such as these' are, that may ultimately 
conduct to a ha})])ier theory . 

Four gab anic troughs w tre employed. They w oie construct- 
ed in the itimj form^ on tlie piincjplcs of T)r Wollaston; and 
the cells con taming the acid were of porcelain Each tiough 
had 10 triads, and tin' plates were 4 inches square. ♦ 

T used 1] i>A, of nittous mid foi each < ompartinent, and tilled 
up with w'atei. About 6 inches of platinum wire, ,\th inch 
diameter, were ignited, &c. 

Air 66’ Fabr. ; water in loom 64?'’ J2d September 18^. 
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mtKsh might be expected to aflfeet the resulld, and 

mider them somewhat oquivocaL The phenomeita, howem^ 
seemed to indicate a gradu^il detUmkntof tempii^ti|re from the 
jpositive to tile negative ]X)to. It k curious^ too, that the altcsr-* 
nate troughs singulaily coincide. * It was al^ evident, that 
idiete obtained a mammim near the central region of the indi- 
vidual trough, with a gradual dedlensdon in e^b, pointing in ihe 
direction of tihe negative pole. These facts prove, that an une- 
qual di^itribution of temperature k asbodated with the produc- 
tion of galvanic phenomena 

The plates uere renemoed in the expeiiments whidi succeed 
On the 18th September 18^, tcmperatine of water 62®, the 
aame strength of aeid was employed Fiom 14 to 15 indies of 
platinum wire, fie^i of an inch diameter, were made Tsjhtte hot 
In thefiist series, the temperature was taken hefon the plat(i 
itere renuwedy and when tlie .iction had been reduced to the ig- 
nition of a tew inches of the wire. It commences with die cop- 
per or negative cell. 


Ut Tfoagh* 

(Cop^r ml >-tLaat tell, 101* T 
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First, U3 

3</ 

Last cdl, 138® F 
Middle, 141 
First, 1$8 


2rf TiOUffh, 

l«asii.cU, 125® F. 

Middle, 140 
Firbt, 135 

4.th Trough 
Last cell, 136® F. 

Middle, 142 
First, 142 ( 7tnc oT posaHot etui ) 


It appearTiTom the foregoing, that the mnmmm of tem- 
perature in die aggregate troughs is at the copper oi negative 
limit, and the maximum at tKe poaU^ve or zinc termination. 
In tlireeof these troughs the maximum of the individual one is 
still miuntained toward the centre. 

When the plates were removed, the following was the exhi- 
bition of temperatui^. 
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In ih^ pt^ceding the grade ot inisrement from tW itega|iv« to 
the positive pole is remarkably uniform. Towards the cemtro ^ 
the iaihvidual trough, the nnudmum still obtain!*. The laat eell 
at the co)^r pole is decidedly the mxmmwtn^ being only IQl"’ 
Fahr., while that of the zinc pole is IS^ Fahr., a difference of 
81^ Fahr. 


The experiments which succeed were made on the 6th Octev. 
ber 18S8, air 68% diluted add in cells before immersion of the 
plate 64''.5 Fahr. 

So soon as thi plates were plunged into the cells, 

Zwemd (pmUvf)^ 1st Tiough 69% Conti e 66% End6|* 

2d 70 , »>8 , 70 

3d «0 , 70 , — 7ft 

4th 94 , 6b , — . 84 Ci>pper (negative* ) 

Before the action h fairly detennined, the above experiments 
prove the negative end to sustain the maximum of temperature, 
bejng 84% while the positive end is 69". 

Before removal of the plates nhen the acid had become weak, 

Ztno(^st(m)* 1st Trough 120% Centie 123% End 124** 

2d 126 , 130 , 120 

3d 124 , 126 , — 130 

4tfa i — «.* — 124, —.122, — liS,0 Capper (negahve, t 

Here, as in former experiments, the maximum is at the zinc, 
the uniformity already named being remariiably sustained 

After remoxal of the plates the indications of lompemfuic 
were as follows. 
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Veppeir or negahvo* 

Several queries seem naturally to spring from these facts. 
Xkm die ^jtcited electricity thub mo^y the distribution of 
heat ? or, Poes dio chemical action of the ocidion metals of dif. 


fercntxondacting powers produce the unequal balance ; and 
^ cbctridlty dm ccmsequonce of tibia une(j[ual distribudun ? 

The acdon of electriritv mav either give rise to an unequid 
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ilistribution of temperature, or an u«o<{ua]i/cd temperature give 
birth to electrical phenomeiia ; \vhicli ditstnrbod balance of tern- 
]>erature it is the proviin.e of e lectricity to restore, and hence 
the thunder*storin is coinmissioned to detennine the equaliza- 
tion and distribution. Thirf last view of it seems to me most 
probable, and affoj-d.’j a salidactorj- mow of the bonefioont ar- 
rongenionth of rro\idence. 

In corroboration of this conchision, it may bo interesting to 
fstato tlie remarkable c])ange of temperatures whieh I ascertained 
to take pla(‘c during my journey last summer from Jksle on 
th<' Uhine to Paris. 

On the 10th September, at a tpiarter past 6 ?, &i. near to 
Montiuiral, the thermometer indicated 79" Fahr. ; and the ho- 
rizontality of tlie clouds announced the distant thunder-storm. 
Intenmiimles the instrument nw* to S P.5; and ut haifq)ast 
6 stood at 74^. Distant lightning. Th(*rniometer subse- 
quently aKTuded h) 90'’ Fahr, ; .iiul about 7 «>VIock had fallen 
to 73"^ Fahr It then ros(» to 78" F. 

Paisley, lUh Kov. lSk>5. 

2. On the Temperature of the SKm of the Dormouse. 

The strange repose of toaih^ fro^.s^ and Ihards^ in the. solid 
and almost honneticaliy ,s(‘a](^d rock, is a p]ien<mu*n()n inqjort- 
aut to the gc*ologist, and calculated to exci>'e (he livt'liest inte- 
rest in the ])h 3 \siologiht. I lia\e paid Mmie attention lo the 
<|uestion of torinditi) m aithitah^ and ever delight rathi'r lo re- 
gister fuels (especially where the qiu <mi\ is liy])othetical), 
than to speculate in the regions* of theory. 

Fn the beginning of last year, I received two dormice from a 
fnend in Derbyshire, and commenced a sc'rii's of experiments 
on the tem|>eratxir<» developc‘d by the skin. One of these I ac- 
cidentally lost, it having escaped fmm confinement; and I was 
shortly necessitated, from various avocations, to rcMgn the pro- 
secution of my rcsearclies with the other. The following is a 
hote of the temperature as recorded : 

Slst Jfimnry Chesterfield, Derbyshire. At 7*‘ aad 25' p. m. air of 
room Fahr, teraperalure of the dorniico upder the brodat 103® 

Soon dtter otic of my prlsoncis. 

At Yorkshire,’ 1 4th February, at B and 30' p. m., air 51® Fahr., tem- 
perature under breast 62* 5' Fahi. The auiml ^emUarjnii. 

' 2 



(he SMn qf ihe Dettnwuse, 

Pub. 15. At I** 15' K M,, air 46^, under breast 104® 

— . At 8 30 — — 47**5^ .. 00® 

At 3 30 52% 102®.5 

10. At 51 -... 60% 00® 

21. At 10 30 — 54®.6, 102® 

22. At 12 30 -1 37% 07® 

On the 14th and I5th February, tlte dormouse was roused from its appa. 
rent death by lieat cautiously applied. 

The box which contained the donnice had a partition. One 
compartment coulmned fresh moss, well dried, in wjiich the ani- 
mals reposed during having formed for themselves a some- 
what elliptical nidus. Two oj^enings c/Ondueletl into the Quter 
court, where the dormice had their food prepared for th.em, 
consisting of wheaten bread (sometimes softened with water), 
and a basin of milk. Great attention and care were bestowed 
on them, and the food daily supplied. 

Though their cage was frequently in darkness during the 
day, the night season was the exclusive period in which they 
took f<K>d. One of them had a .singular expedient, when the 
liquid was too low in the bavsio. It dipped its brushy tml 
(somewhat resembling that of a fox) into the dish, and carried 
tile milk in this manner to the mouth. When the dormice are 
torpid, they may be thrown up like a ball, &c. without any in- 
dication of motion, or change of state. 
mh Nov. \S%5. 

3. On the Temperature of the Egg of the lien, in relation to 
its Physiology. 

There has long existetl a curious and very peculiar test for 
di.scovering the relative freshhess of the egg. I pfirticularly 
advert to that of the hen, but presume thi? same discriminating 
test would be generally apY>licablc. 

The tip of the tongue, wlieu brought in cmitact with the se- 
veral ends of the egg, experiences a peculiar sensation, caused 
hy a difference in temperature, the great end being sensibly 
warmer. The following exixjriments, made with a very delicate 
thermometer, and effected with considerable care, detennine 
that this peculiarity is not imaginary ; , and tjiough tl?e slight 
difference may, at first sight, ajrpear to militate agmnst the con- 
clusion, let it not be forgotten, tliat the tongue, thus applied, 
is a very sensible and delicate tc^t. I feel persuaded, that, in 
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6® Mr Murriiy ohi&e Temperaii/r^ of the Kgg of the Hen. 


this way, I can readily discriminate between the cdoure^ in re- 
lation to differently coloured petals in fioieers ; and, moreover, 
it was thus that Mr John Gough of Kendal, though blind, 
detemnned the temperature evolved in the dilatatio«i and con- 
traction of caoutcJiouc, foi* which see his paper in the Transac- 
tions of the Manchester Pliilosophica I Society. 

The cause of this iinequaJ distribution may be clearly traced 
to the eicatriculuy from which the caloric seems tt> radiate. 
When we puncture the shell, the cicatricula maybe discovered 
floating in the albumen^ on the acclivity of the vltellm^ and 
near the summit of tlu? globe toward the great end. 

In the following experiments, the projecting minute ball of 
the thermometer was very cautiously and carefully immersed 
into the albumen, when the shell at either end was broken to 


allow its introduction. The external atniosph<?re was at same 
time registered* 


External air, 
iSniull end oi'egff. 
Great end, 

Small end. 

Great end, 

Air, eS’S 
ViU'llus, 04^.61 
Albumen, (j4®.5 j 


62^ K. 

ifths of an inch deep, (*0“ 

59% CO 

deep, 5a«^ 

50% — — 

In another, | 


In these the thermometei* was deeply immersed, and it is evi- 


dent that tlio diiference does not arise from the vitellus or al- 


biimen, or any specific phenomenon connected with tliem indi- 
vidually. 

Small end, S8“5, immersed, til '.5 4- 

Greatend, C0% 01^5 4> 

From side to centre, 65* * 

III another, » - 64* 


Air, 52“ -p 

Sttiall end, 57“-75, immersed, SO^.r? 

Great end, 50“,5, 68“*7r> 

Air, 54“ 

Small end, 58“*6, immersed, 59*.5 
Circat end, 59* 5, 59°.75 


Air, 52% 

Smdl end, 50“.5, immersed, 50“.25 
Great end, 59* -f 60* 


Smalbei^l, 

Do* 1 in. 


05* P. 
87“5 


Great end, 08“ F. 
Do. 1 im 03* 


In the region of the cicatrice, 0 1**5 
Air of the room, c - ' 73* 

Thermometer sunk to 55**5 by the evaporation of the albumen. 
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It will be seen, that, throughout these experiments, the egg 
maintained a temperature superior to that of the external mo- 
tliiim, even, in the latter instances, though that medium was 
considerably exalteth 

\oth Nov. ism. 


Art. XI . — -Remarks on Mr DanielFs Hypothesis the Ra^ 
dlation of Heat in the Atmosphere. Jly Mr i^oocojtmior. 
Coininunicated by the Author. 

The few remarks I am to offer on this hypothesis, were on- 
ginally intended to luive been inserted in a note to the Meteoro- 
logical Register published in this Journal. It has been thought 
proper to give them a separate place, cliiefly with the view of 
exciting more attention to the subject among tljose who have op- 
portunities of prosecuting such inijiiirics. 

before the publicatkm of Mr DatiielFs essays, solar radiation 
had never been treated of to any extent more than conjecture, 
or a few uncon])ectcd experiments, besides the interest which 
it possesses as a subject of experimeutai research, there are seve- 
ral questions of the Inghest consequence to pliyslology, which 
depend upon our knowledge of* this inr|)ortant agent. Some of 
these, which Mr .Daniell himself had principally in view, are 
here given in his own words: Does its influence increase with 
tile temperature of the air from the Poles to the Equator ? or, 
Is the rapid vegetation of the Arctic Regions, daring the sht>rt 
summer of these climates, dependent on any compensating ener- 
gy of its operation ? before I attempt to answer these ques- 
tions, I shall propose another, which many will Ik* surprised to 
find cannot be met with an immediate soliitiou ; which is, the 
maximum degree of heat to which a plant, or the parts of a 
plant, are subjected, by exposure to a luuLday sun, in mid- 
summer, in this climate? There are,’ no doubt,* in all plants, 
pm*ts which arc calculated to absorb all tlie radiant beat which 
strikes upon tfiem ; and it is therefore desirable tp know', with a 
reference to this subject alone, the utmost amount of tempera- 
ture which radiant matter is capable of producing. My Mete- *' 
orological Register includes a coluinu for observations upon this 
point. They are complete from Nqvt?mberT8^0 to the 



64 Remaths on Mr DanielF^s Ilypothena 

December 18^1, and fmm the beginning of May 182S to the- 
end of August of the stnne year. They were made by means 
of a registeMliermoineler of large range, ha\ ing its bulb covered 
with black wool, and placed upon a soiitli border ^of gaj-deti- 
mould, with a full exposure U> the sun. The theniiomcicr did 
not rest on the eartli, but was supj>firted about an incli above it. 
The maximum-heat of the sun’s rays during the day wa.> thus 
measured, and recorded in the journal.’’ 

At the request of Mr Danieil, Captain Sabine made many 
observations for the same purpose, in different places within the 
Tropics. Frtnn a comparison of the results obtained by Jiimself, 
with those of Captain Sabine, he infers, that the intensity of the 
sun’s direct rays decreases as we ajiproach the Kqiiator. And 
extending the comparison to a few facts connected with tliisoub- 
jeet, which are recorded in the late voyagi^s to tJie Arctic Regions, 
ho considers the conclusion to be incontrovertible, That the in- 
tensity increases proportionally as the distance from theKquaior- 
A theory is given in support of this singular proposition; hut 
wnth respect to this, Ave have no doubt Mr Danieil himself has 
already discovered the oversight by whicli he has been milled, 

A consideration of the experiments themselves will, however, 
afibrd s<mie interest. Rut it must he here obsi rvcd, tluit Mr 
Danieil, in bis Essay, applies the term, force of radiation,” in- 
discriminately to phenomena essentially distinct; so that, tlic ac- 
' tual power of the sun’s rays is <'onfoiindcd wuli tlie cxces.s of 
temperature indicated by a thermometer exposed to the sun, 
above the temperature of the air. As it is only to the former 
that ray remarks are at presevt directed, instead of the table 
given in the essay itself, wc shall extract from his journal llu^ 
inaximiim tetnperatures registered by the black thermometer. 


January, 

60'^ 

May, 


September, 

120 

February, 

80 

June, 

154. 

Octol>e*v, 

104 

Marcti, 

m 

July, 

128 

November, 

72 

April, 

no 

August, 

144 

December, 

66 


Here the maxinuun observed is 154^ This t(X)k place on tkc 
5th qf June ; on which day, the little breeze then blowing being 
from the north, tlic thermoincter must have been coyiiplctely 
screened from its cooling effects. Of the tropical observations, we 
shall quote only those made at Bahia and Jamaica, as they alone 
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tan enter into comparison with Mr Danieirs. A mercurial tluir- 
mometer, having; it.s bulb blackened, and eoveri d with ble.ck 
wool, was fully t'xposed to tlic sun, rm Ti\e folio wing 

are the results obtained at Jlaliia : 

July 24.. 114.^ July 2H. 95*^ 

2.5. 123 ‘ 29. 115 

2/i. 124 * 30. 127 

27. 123 

These vtjsulls were obtained during a southerly wind, wllli 
frequent rain, surely not the most favourable weather for sia h 
cxpciiments. At Jamaica, with the same thermometer, the 
JiigliesL teniperaliirc observed was ; but no remarks arc 
given on the state, of the weather. M, Gay Lussac objected 
to these experiments, as having been influenced by ilje vegeta-^ 
lion on which the instruments reposed. As Mr Daniel I rests 
the tnitli of bis opinion chiefly mi these experiments, v»e made a 
few trials, to ascertain the probable amount of such eflccls upon 
the results. On the 7tli of July last, temp, of the air 59\ with 
bri^k wind, we expos(‘d a large thermometer, having its ball vio* 
vered with black w'ool, in the direct rays of* the sun, but not 
sheltt‘}*cd from the wind. In UV k losc to 95'k It was then hud 
flat on short gra^s, when it fell to 6*0” ; and on replacing it in its 
former position, in J' it again ro.se to 9T. On the of the 
same month, at 10' before S v, m., the same thenmnneter wliicli 
bad been exposed all day in a sheltered corner, rose tt> 

At the same iiiKStant another instrument, siniijarly preparer! , and 
resting in coni act wuth the herbage, indicated only 119’. Agaii^ 
on the 29th, at 2 r. m., the first thermometer as before, was at 
140\ and tb.c second 110^ Wp have here a difference of , 
arising solely from tl jo maimer in wfliich the pistrumenls were ex- 
posed. These trials are so few in number, that, were it not for 
the retnarkablc uniformity of the differences, it might appear 
unreasonable to apply them to any other obsei'vations. Hut it 
cfinnot be denied, that .such a correction would at least render 
Captain Sabine^s observations more cl^isely com})|irablo with those 
made at London. So far, then, the hypothesis appears to liavc 
advani'ed on* trivial grounds. ' ^ 

In support of liis idea, that the energy of * the solar rays is 
diminished as wc approacli the Equator, the narrative of Hum^ 
^OL, XIV. NO. 27. JAKUAEr 1826. K 
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bokit is referred to. I have ofteiij*' says that illustrious travellei ^ 

endeavoured to inoasiire the power of the sun, by two tliertno- 
meters <»f mercury perfectly equal, one of which remained ex- 
posed to the sun, wliile the other was placed in the shade. Fhe 
difference arising from the absorption of llic rays never exceed- 
ed 6“.(5 Fahr.'"’ It is unnecessary to, mention, that naked tber* 
mometers are quite iinfil for such expcrmient«t. For of the rays 
wliicb impinge upon a naked ball, all except those having a per- 
pendicular incidence, will be reflected from the surfaci*. Hence, 
the amount of heat developed must he extremely small ; and 
during a breeze if the instrument be not screened from its 
effects, it is nearly neutralized. 

We have made numerous observations with naked thcrinonie- 
tevs, hut none ui then» deserve notice, except those niiule during 
the liot weather aliout the end of last July 18J25. On the 27th. 
at 3 i‘. M., when the black thermometer was at 150’, a naked 
thermometiM", e\})osed fully to the sun during a dead calm, rose 
to 91F ; liio temperature of the slates at ihk time was 117', of the 
earth 103^ On the 28th, temperature of the air fj2\ wind F., 
pleastmt breeze. 

At Jioon, black therm. naked 75^*. 

— Ip. 13d, n, 

— ? p, SI. 13d, do. 

— S30' 135, 87. ' 

On tlie 29tb, temp, of the air G2 .5, wind as before. At I v. m.. 
black thermometer 127®, naked 79®. 

We covered the latter loo^^ely with a piece of black cloth lilt 
it rose to 97"; on removing the doth, it fell in 5' to 83"‘. At 2 
p. M., black thermometer 140®, jiaked 95®. 

Temperature of the earth 101, of the am, three inches above 
the slates of a low out-house facing the .stnith, and sheltered from 
the wiiul, 90®. 

From these it appears, that at a certain excess of tem})eraturo, 
the omission from the shaded part of the ball, owing to the high 
radiating ]vnver* of the glass, more than counterbalances the 
calorific effects from the absorption. We see, therefore, thav 

j-— ^ — 

< c 

* These observations were not made at Cuinana as Mr DanicH says, but on ship- 
i'oard, during the voyage from Tcncriflc to Cutnuna : consequently they binnot bt 
coa&idemi &atiJSfdctoiy. 
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unlosfi due allowance is made for the excess of temperature, tlic 
velocity of the wind, length of time of exposure, S:c. we cannot 
get even an approximation to the true force of solar radiation. 
But in |:he hot countries, much Jiigher temporal arcs have 
been obtained with naked thermometers, than .any yet men- 
tioned. In Caflfraria, Barrow saw an exposcxl ihennomoter 
mark 106®. The missionary Campbell, during his interesting 
journey in the winter time throtigli the country of the Botchua- 
nas, when the air at 8 a. m., siiw the tlicrmomctor in the sun at. 
noon, rise to 84.®. At Gondar in Abyssinia, JMr Bruce mentions, 
llfi®, ; while at Benares, 110^, 113®, and 118® respectively., are 
recorded. There is another class of observations to which Mr 
Daniell has not alluded, though entitled to more confidence than 
those with naked thermometers. The force <jf the sun’s rays 
may be conveniently asceiiaincd, by taking the temperature of 
the surface of the earth, where it has been fully expo.scd to the 
effects of insolation. Observations ot this kind are very inte- 
resting, but they are unfortunately few in nun)l>cr. We shall 
licrc cite some of those best authonticated- 

Iii Sierra I^eone, Dr Winlcrboitom saw a thermometer, placed 
on the ground, rise to 138®. Humboldt gives man}^ instances of‘ 
the temperatureof the earll) being so high as 1 18\ ISO®, and 1^9®; 
and at oncj time, he found the temperature of a granitic siind, 
loose and coarse-grained, 140®.5; another, liner aiul more 
dense, llie thermometer in the sun being at rlie same lime 

97M6, ft is probable,” he observes, that the mean lean- 
perature of the dried mud, in winch the alligators bury thein- 
selves during their state of periodical lethargy, is move than 101' 
Tahr.”; that is to say, at least tx(ual to th'^i mean of maxiiniun 
tem}K?raturcs regisicred by Mr Danioirs black thermomoUT. 
Now, the mean of all IiIkS observations on solar radiation, including 
the summer of 1852S, is only 79®. 4. Fahr. We do not rcx^ollect any 
observations of this kind in our latitudes, except that moitioned 
above, where the tcmporaiuiNj of the slates was 119®. Mr Cold- 
•stream inforrns us, that, on a very hot day in June last year, 
he found the temperature of the surfiicc of an oil-j>aintcd 'g.arden 
seat, in a sheltered spot, with the sun beating upon it, to be 
l:<0\ 
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When we bear in mind the distinction made above, all the 
arguments which have been adduced lor a remarkable inten- 
sity of solar radiation in high latitudes, will be found to amount 
to very little. There arc no direct experiments made ,\vilh pro- 
per instruments, but there is one fact which, it is confessed, 
may enter into close comjiarison with those maxle with the black- 
wooled thermometer. Captain Scorcsby state.s, that, in the 
month of April, while, on one side of his ship, water was freezing 
rapidly ; on the oilier side, which vrascxjiosed to the direct rays, 
the pitch about the bends of the vessel became Iluid ; while a 
thermometer ^daced on the black paint -work rose lo 80% or even 
100" *. From tills, however, must be <lcducU,d tht‘ iidluenee of 
the light reflected IVom the surface of the snow and ice. We 
have no means of ascertaining how far tliese reMections did in- 
fluence the oliservations ; but it is well known, tliat, at the angle 
at w'hich the rays impinged upon tlic snow at that lime of the 
year, almost ihe wlioio of the incident liglit is reflected, without 
producing any elevation in the temperatxire of the nuow and ice. 
In'the month of A])ril, in I.ondon, the maximum eO'ecI recorded 
is 110% which is probably nearly double the aelna) amount lu're 
indicated. That distinguished traveller Sir Charles Giosecke 
made several trials with th(iniiometcrs at Godhavn, in J.at. 69^ 
In calm and clear weather, the maximum be ever obtained was 
in 


April, 


July^ 


May, 

65 

Au-ju.il, 


June, 

90.5 

Scpleinber, 

03..' 


The last argument which hafi been brought forward, is de- 
rived from the cxpcriinents of Mr Knight, on the culture of the 
pine-apple. This able physiologist suggest.^, that the fruit will 
ripen belter early in the spring than in the summer months 
Tor, lie says, this species of plant, thongli extremely patient of 
a higi\ temperature, is not by any means so patient of tiie action 
of very continued bright light as many other plants, and much 

• Mr Daniell found, by exi^riiuent, the melting point of pitch to be about 120'^ 5 
but we have preferred Mr Scorciby’s own account, a» there are many compo.'.itions 
used in paying ships* sides, all confounded under the general name of Pf^cb, such 
?s boilj^ coal-tar, a mixture of oil and common pitch, pitch and ochre, &c., all 
diftlring from each other in consistence and fusibility. 
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less so than the tig or orange tree ; |>ossibly, having been formal 
hy nature for intertropical climates, its {)owers of life may be- 
come fatigued ?ind exliaustcd by the length of a Inight English 
summer s,jc! ay in a high temperature. When we veilf ct on the 
constitution of tlie natural climate of tlie pinc-applo, wo can 
easily understand the utility of this suggestion. Eor whatever 
be the intensity of the scorching rays to wh id i the plant is c\- 
posed in its tuuive conntry, the long slecj) through a tropical 
iiiglit is suiiicicnt to restore its energy. On tlie contrary, in the 
fruiting-housc, in mIiicIi the heat is as grear as ever experienced 
in the llrazils, it is exposed to a blaze of liglit during a sum- 
mer’s <lay of seventeen lioiirs, while, on tlie other hand, the short 
anti imperfect refrcslnneni which it can receive in a inidsum- 
incr’s night, is by Jio means sulUcient to restore its aetive powers. 
It is certain, tliat, ifinore pains were used to ecpialize in this, as 
in other resp(‘Cts, the situation of the plants with that of their na- 
tive soil, b<Uatiists would have it more rre(juently in their ])owcr 
to examine the fructiilcatioii of many plants which, at present, 
shew no inclination to ]mi iorth their flowers. 

Within the Tropics, the productions of Uic vegela])le kingdom 
are never endangered, by any inlerniplion in the regular altei- 
nation of atmos[»hcrica] variations. Ti)e undovialiug regularity 
in the succession of tlie agents whidi influence organl/cd beings, 
indnc(*s extreme sensitiveness in plants to small changes in the 
condiiitai of the circLimambient mediimi. lienee, when the tern- 
jKuvjturo of I lie air declines lowardo evening-, the irritability of 
the plants is excited by the a]>proach of cold ; and, before ihe sini 
is set, flowers have closed iheii-x petals, and the delicate pinnatc<l 
foliage has c(ji lapsed to })resent a further loss of heat by radia- 
tion. E4ven in the Temperate Zone, in those ])arls where con- 
tinental climat^^s ]wevail, or climates disting;nished by a great 
difference between tiio summer’s beat and tlie cold of winter, as 
in Kussia, caml in tl^e central lands of Asia and America, ]>lams 
arc endowed witli n similar constiUiiion. Hei'-ig subject duritig 
*tbe winter to a degree of cold far below that at which their vital 
powers arc suspended, they accpiirc a high organic susct»ptibility 
to the stimulus of light and heat, so that no sooner is the Irost 
relaxed, than vegetation is renewed with a force anil celerity uit- 
known in tliis country. It is on thi.s account that ijje inlldncx' 
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of our moist and chano'oable winters, proves so dcstruclive to 
mountain plants, and not, as many have said, because tlie cover- 
ing of snow uiuler which they are buried in their native sites, 
protects them from excessive cold. Wo thus see wl>y, in the 
Arctic Regions, when plants arc awakened into life by the return 
of the sun, tliey i’osiinie their organic functions with such 
amavjing energy, that they spiang, dower, and ripen their seeds, 
in the short space of six weeks. 

Onr r(?adors are now in jK>ssession of the leading facts, which 
are well authenticated, and it is for them to judge how far the 
first two questions have been satisfactorily jinsw'ered. If wc find 
Mr DanicU's to be witlunit foundation, it is but fair to acknow- 
ledge, that the force of radiation from a vertical stin is not so ex- 
cessive as might have been suppovsed. W(' are still unable to 
give any solution to die most important of the qucslious proposed, 
What is die maximum calorific impressions wliich jJmitsarc sub- 
jeeted to in any latitude.^ Nor have we ascertained the fiirce of 
the sun in any place on the surface of the earth. 

The experiments for thispuqiose arc too dt‘Uc'ato for ordinary 
hands, and, in our variable climate, more than one revolution of 
the season might lake place, before an unexceptionable oppo)*« 
tuniry might occur. Agriculturists and florisisare well awayc of 
how inucli consecpiencc the agciun of direct light is in the flower- 
ing of the Ccrcalia, and the brilliancy of ornamental plants. The 
absence of this important agent, as Mr Daniell observes, can 
never be compensated for by any elevation <)f temperature under 
a clouded sky. It is also well known, that, in many years in 
which the harvest.s are nearly ruificd, the average temperature 
does not Jail below tla^ ordinai'v mean of tlie year or of the sea- 
son. It is thoreJurc highly important, that jouriials should be 
kept, in order to ascertain the cflects of this powerful element in 
different years. For ilii.s jiurpose, the best arrangement that 
can be adopted is that used by Mr Daniell, with the exception 
of giving the insfcamioht a free exposure to the wind ; For the 
object being merely to ascertain the total amount of i;adiant mat- ' 
ter wh5d;» plants ]^i8ivc received during the day, the thermometer 
ought to be as nearly as possible in the same condition wil*Ii tlie 
foliage and oilier parts of the plant. 
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Thu terrestrial radiation of caloric lias been treated of at great 
iength, and in a very mteresting manner, in the latter part of the 
essay, and a comparison is also taken of tlic amount of noctur- 
nal rudiation in diififerent latitudes. It appears that the noctur- 
nal terrestrial radiation in the Torrid Zone falls short, of what 
might have boon expected ; from which Mr Daineli concludes, 
that the same cause w hich obstructs the passage of radiant iteat 
in the atmosphere from the sun, opposes also its transmi.ssion 
from the earth into space. While %vc assent to the unexpected 
nature of these results, we do not tliink it necessary to insinuate, 
with M. Gay Liissac, that they were obtained at times when the 
air was loss clear or loss calm than at I^ondon. Tlicre arc two 
circumstances which ought to have been taken into account, 
and which arc sidliciont of fhemselves to explain tin* anomaly. 
First, the high temperature of the soil, whicii, in the Torrid 
Zone, frequently retains a heat several centigrade degrees aliove 
that of tlie air, ovcii when the latter lias reached its minimum. 
The second and most efficient principle is the law wiiich lias been 
established by MriVndorsoiy That the miniimmi tomperaturc of 
ihe night is regulated by the constituent leniperaturo ol’ the 
acjueous atmosphere, 'fhe enormou.s tpianlity of moisture it) 
tlu' atmosphere e([ually prevents the diminution of its tempera- 
tore beyond a certain degree, and checks the cooling of the 
grouml by evaporation. 


Akt. XXL — Sketches of the Comiiaraiivc Anatom?/ of the Or- 
gans of Hearing and ViMu, lly Thoimas IUjchaman, 
C. M., Author of the lilustrations of iVcoustic Surgery, &c. 
&c. Oommunicated by the Author 

1 ,—Ear of the Squalns. 

The organ of hearing, in the shark tribe, v,yics considerably 
JVuin that of the human subject. 

Wc llnd Neither ossicula auditfts, tympanum, custachi.m tube, 
nor cochlea ; but, as if to compensate for the want of jwris so cs- 
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senlially necessary lo the |)crl*ecl ear, tlie semicircular canals are 
of almost incredible extent. 

The cranium being composed of scmi-lransp.'ircat cartilagi- 
nous substance, of a beautiful cerulean hue, tlie whol^of the or- 
gan can bo distinctly scon, by merely removing tlie cuticle, and 
some of the surrounding parts. * 

When tlic cranium K divested of the contmon integuments, a 
considcrahie depression is seen in the coronal and pf)£tcnor por- 
licij), which, in the living subject, is occupied by a kind of sjwngy 
elastic cellular membrane. 

This dt'pression is of a heart-like figure, the apex pointing 
forwards, with a roundish j>rocL?s itt the ])ost<‘rior part, wliicii 
causes a ]3arlial division oi‘ this jxsrcion of the cavity. 

In tlie older fish, the intcTincdiate space iii tlie depression he- 
twocu the culicie and the cranium, is chicily filled with a trans- 
parent gelalinous substance, wliich can easily be seen and lelt 
in the rccetit subject, liy passing the finger hackw.irdKS over tlie 
depression, wljon the posterior {>art will become tumid, like a 
bladder. 

In tile posterior, and rather iiifcrior, and external ])at'ts of the 
clo] n’l’SMon, are tour foramina, two of which are ^'itnated on each 
side of the posterior process. 

Tlie foramen next to liic process, is large, .and of a circular 
figure, and iu the recent >>ubject lovcred vvith a membrane, the 
plane of which forms an ai^gle of nearly 4o% with a hue through 
the center of tlie cranium, and about the same angle from the 
perpcoditailar. I'lils membrane may, witli propvu'ty, be termed 
tlic Alcmbrann Lahyrbithi. « 

Tlie spongy elastwc mcmd)ranous substance is attached to the 
external sifie of llie membrane ; but in tlie skate llicre is a consi- 
derable space between it and the substance. 

Tins large foramen leads into the vc.Ntjbuic and posterior semi- 
circular Cv'inal ; and may be termed tlie Fornmen rotiindum^ 
from its circnlai« figure. 

Close to, and outside of this foramen, is a very^ oblong aper- 
ture, through w;}iich the tube of the oar (in the young subject) 
enters the vestibule, and which, from its extreme oblong^ligure, 
niay be tenne<J the Foramen ohlon^tnm. 

In the young subject of the species >5r. canm^ tlic meatus au- 
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fjitorius e\leKnu& is sittiated on the superior and posterior, or co- 
ronal, snricice of the head, is small and muc h contracted, and sel- 
dom admits of any substance larger than a strong bristle. 

The tube ^ il^nued of tough, elastic, membranous substance, 
and runs outwards or laterad, forwards or antinead, and down- 
wards or basilad, a few lines Aiorc or less, according to the mzc 
of the animal, until it reaches within a short space of a mem- 
brane, stretched across the tul)e, where it enlarges to nearly twice 
the size of the otlier parts of the tube. 

I'liis membrane may with propriety be termed the Mcmhrana 
Vvstibuli. 

"^riie tube then describes an angle by running downwards, 
backwards, and a little outwanls, until it reaches llie Fomvicn 
obhngtttnm, to the edge of winch it is attached in some subjects 
more closely tliaii in others. 

In young fisli of tlje S. cauNS^ the meatus and audilory tube 
are more easily found than In the adult, or in some of tile otIu‘r 
species. I ri old iislt, the meatus is geiiernlly almost obliterated; the 
tube and Mcmhrana VcstUndi are seen, but indurated and en- 
larged so as to be scarcely recognisable by the abi)vcMlc<cripti()n. 

This alteration of the parts may peihaps be the conse{|uoncc 
of disease, or the eifcct of old age. In the ear of the adult of 
tile Huhma ///.v, I have frequently fomul tlio stapes so 

finnly attaclied to ih^ foramen ovale, that the tmion resembled 
ossilication, and required considerable efforN lo se parate tin; bone 
iVom the foramen, ^fhe probalde cause of tliis adhesion will be 
pointed out when describing the ear of that animal, so that one 
tact may, if ])ossible, throw light, on amaher. 

The following are the dimensions of ilie j)-;irts in a preparation 
of the S* camis^ three feet in length. 

Distance bef'vcvn the oiificcs of the Meiitus auditorius c\tcrnus, 2 ' Hjiic,^ 

Diameter of the tube at ttie e^tenial orifice, - . ,';j of a line. 

Do, di», inside of the cuticle, ~ - 4 do. 

Do, do. Membrana VcsUbuli, - - 1 line. 

Length of the tube from the orifice to the Mcmhrana Ves‘«buli, , do. 

From that membrane to the Vestibule, - - - 1| do. 

Dejnression in the Cranium, in length about - - 6 do. 

• 

In the species S. borealis^ or Greenland sliark, tlie magnitude 
of tlic semicircular canals is such as to surpass any idea which* 
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tuay be formed of tlie }>arts, from the dissection o(' the organ in 
the human subject. The superior size of the parts may be esii- 
inated from the dimensions of a cast of the left ear of that ani- 
mal now before mo, which I took a few hours after igt was killed 

The entrance of the meatus internus is about three lines in 
diameter, and situated iii the infefriov part of the organ. 

It runs downwards, ami a little outwards, about two linc.^ 
and a half; then contracts suddenly, and runs horizontally out- 
wards nearly a line, when it enters the vestibule, parallel witli 
the floor of that cavity. 

The vestibule is large, of an irregular triangular figure, the 
perpendicular of whicli may be said to jnesent to the brain, 
while the base runs horizontally outwards and backwards. 

The circumference of the greatest diameter of the vestibule 
is twenty-five lines, and the height <»f the cavity, from the high- 
est to the lowest points, twenty-two lines. 

On the inside of the superior part t>f the external angle of tlic 
vestibule is a longitudinal ridge, which, in the sketch of the 
cast, is seen as a depression ; and on the floor, tlvn’e is a corres- 
pinident ridge on the opposite side, that runs upwards on tlio 
parictos, next to tite brain, until it arrives at die top of the <‘a- 
vlty, where it unites and forms a septum, which separates the 
forainen obkingatmu fro))i the forainen rotundum. 

The floor of the vestifiiilo is more tough and hardened than 
any other part of' the lal»yrinlh, particularly lliat vvlticli is di- 
rectly under the sabulous bo<ly, wiien il huo n while, scaly, 
opaji|ue appearance, approaching towards ossifu^alion. 

The whole of the vestibule, is lined with a reflection of the 
dura mater, which <is closely attached to the parietes of that ca- 
vity, where it is considerably less dense than in the inside of th<‘ 
cranium, and still less in the cartilaginous, semicircular canals, 
where it is almost pellucid in the adult fish, and beautifully 
transparent in the young. 

There are llvce semiciVcular canals, which arise from, anil 
communicate with, tlic vestibule, siuiilai' to those of the human 
subject, and, from their relative situations to that cavity, may be 
termed the Posterior, Anterior, and External or horizoi\tul. 

4 1— I—, 1 — — — — 

' • See Plate V, Pigs* 1. and 2- where the p*1rts are shewn the natural size. 
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The exlreuhties of these canals, ad joiniij|:5 to the vestibule, 
are considerably enlarged, so as to have a similar appearance U) 
that which in the human subject is lennetl the Ampullae ; wlicre- 
as the proper ,‘jmpiillai of these cartilaginous canals arc situated 
at a considerable distance from the vestibule, ami are of an ob- 
long figure. • 

The Posterior canal is the largest, and measurcs^/y/^-</i? t'r 
Imcs^ or nearly five inches anti a-half in length, and two lines 
by two and three quarters in diameter. It runs in a longitudi- 
nal direction from and to the vestibule, and Avliea viewed inter- 
nally, has tlic appearance of a circle attached to the ampulla t>f 
the external canal. 

The circumference of the ampulla is sixteen lines, and the 
average circumference of the other parts of the t\ibo eiglit lines 
and three tpiarters. 

The External canal is the next in size, and measures thirty-six 
lines in length and seven lines in circumference. The ampulla 
of this canal, at its greatest circunifereuee, itieaMtres only loti 
lines and a-lialf. 

The canal runs in a diagonal direction, tluj oneextronity aris- 
ing from the siqicrior and po.slerior parts oi‘ ilte vesribule ; and 
the other from a globular space couimunicating w'ith the inferior 
and anterior parts of that cavity. 

The Anterior canal, although the smallest of the three, is yet 

considerable .size, measuring thirty-one lines in length, and 
from five to seven lines in circumlcrcnce. 

Tlie.se canals are partially flattened, so that if any of them 
were divided at a Utile distance frpm the juiipnllu', the scelion 
would be of an oval figure, with the apex })oii\ting inwards. 

In a considerable Jiurabcr of preparations now before me Is 
one of ati elephant (the animal has apparently been of great 
age), where the caliber of the canals, one in particular, is ex- 
tremely oblong. 

When dissecting the organ of hearing In vari(\us animals, as 
wdll as in the human subject, I have found the caliber of the 
canals in children, young animals, and birds, to be circular^ and 
in the acquit car, one or more of the semicircular canals slightly 
flattened ; and this oblong form of the caliber increased consi- 
derably in aged persons, in whom it is seldom wanting. The 
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apex in these cases invariably poinlotl towards the vestibule: 
indeed this position seems to l>e general, whenever the form of 
the caliber approaches towards an oval. 

Seeing tlien, that the caliber of these canals^ is nnifornily 
circular, in the young of whatever class or species, and that, in 
the adult, one or more of the cabals arc generally more or less 
t)f tin oblong figure, according to the age of the subject ; and that 
this elongation of the parietes of the canal does not diminish the 
original diameter, and ah^o that the caliber of the membranous 
seinldrcular canals in the old, as well as in the young, is cir- 
cular, and always continues so when in a healthy state, jiotwith- 
standing any alteration which may take place in the form c»f the 
caliber of the osseous or eurtilaginous canals ; may it not be in- 
fen*cd from these circumstances, tliat the oblong figure of the 
caliber is caused by the vibratory action of lluMnciiibranoiis tubes, 
exciting absorption of part of the carlilnginous or osseous parie- 
tes of the canals in whidi they arc inclosed, and tliat, by the con- 
tinuance of tbih excilenienl, the oval form of the caliber is gra.- 
dually increased ? 

This view of the stibieei will receive additional eoiilinnation, if 
we lake into account the myriads of vibrations wdiich the mem- 
brant)us tubes ])orlbrni in a f<nv But how nmeh tlio more 

immense nuisi be the luimber performed l)y tiiose of the aged, 
wljether the pet^oii has fiequenled the busy haunts of tiic me- 
tro})o]is, or the more y/eaceful calm of rur;ii '^olitudo ! 

Such arc the dimensions of ihc cast, taken \rich the greatest 
care, which will be suiTieient to demonstrate the superior mag- 
nitude of the cavities to those i>f the human oar ; and the follow- 
ing account of llie^ contents of the ve.sti!)u]e and canal.^, the re- 
suit of a series of dissections of the membranous parts and nerves 
in various species of the scpjalus, will, I hope, tend to place (!)i>sn- 
parativc Analomy, as regards these organs, in a Jiiore advaiUagi - 
ous point of view, than usually esteemed by many of the pro- 
fession ^ 


• The Plate explanatory of ihe structure above describcil. will be given in the 
next ewnbor of JtAjrnaK— ^K». 

( To be continued ) ' 
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Aut. XIII. — Ofi the (Jmista7icy ofHhe Level of the tSca hi gc^ 
ncrc^l^ md (^'the Baltic Sea hi jiartknlar, 

^^BOUT the middle of the l^jst century, an animated contro- 
versy took place among the natural philosophers of the north 
of Europe, regarding the alleged gradual lowering of the level 
of llie sea in general, and of iJie Bullic Soa in particular. Cel- 
j^ius was the lir.^l Avho introduced this idea to notice, lie gene- 
rali/ed it, by applying it to all the planets, and was supported by 
the authority of the celebrated Linineus, It vva.> soon f)erceived, 
however, that the point could never be settled by niere discus- 
sion, and t))at facts alone couUI lead to any certain result. Ob- 
servation was therefo]*e liad recourse to ; and thus, the disputes 
in question had at least orie good eftei*!, that of directing to the 
subject the attention of men of scieme, whose situation iniglil 
I'nable tiiein to mark the variations of level tliat take place 
along the coasts of the North Sea, The results (;f invesuga- 
tions, undertaken for tliijy purpose, are now beginning to be 
collected. 

In the course of ISf^O and 1821, ]Mr Bruncrona, asri^tod 
by the oOicers of the pilotage csuddishnienr, and other qualified 
persons, undertook tlie exuininaliou of all the autlieiilic mea- 
sures that had been established upon tlic west coast of the Bal- 
tic during the last half century. The results of this examina. 
tlou are given In a short memoir inserted in the S\vedish 'Frans- 
actions for 1823. The following Table indicates the degree to 
whicli tl)e level of the sea has fallen during t!ie last fifrty years, 
on the coast of Sweden, at various latitudes. It is proper tore- 
mark, that, in some of the places observed, the measures were 
much older*, and in some otliers, much more recent, than the pe- 
riod of forty years. In both these cases, the change of level 
that must have been effected during this period, has been esti- 
imited by calculating the mean annual depression furnished by 
the observatiofis. 



78 Oil ilie CmMmfy <^'ike Level of the Sea m General, 


(jatittule. 
East Cuafit* 

Fall of Sui fcV-'c 
in -lOyeaira, 
in feet. 

Latitude, 
East Coast. 

FailofSurfac.c 
ill 40 years, 
in feet. 

I.atitiidc* 
Ka>.t Coabt. 

Kail of Surface 
in 40 years, 
in feet- 

OS" 

I„>0 

59" ir 

3.37 

50 iq 

0,00 


2.50 

6% 4-t 

1.00 

56 ir 

0.(‘0 



0.50 

58 42 

L08 

55 53 

0.00 

01 

2.50 

58 45 

f. 1.17 



01 37 1 

2.H3 

.58 35 

2.00 

South-West Coast, 

01 39 

2.50 

5S 28 

0.07 

66 33 

0.00 

61 4a 

3.50 

58 11 

0.S3 

55 23 

0.00 

iiO n 

2.33 

58 H 

1.00 

.77 21 

0.00 

69 in 

0.17 

57 50 I 

1.00 

.57 53 

LOO 

69 46 

2.00 

56 41 j 

O.ll 




Of the laets collected in the course of this investigation, the 
following may i)e momioiicd as tenditig to support the opinion 
of a fall of Un ci. 

l.Itis goierally believed among the pilots of the Ihiltlc, 
that the sea has become shallower along the course which ves- 
sels ordinarily follow ; but it is added, that this altorutioii is 
more sensible in the places where the tide coJlci.ts sand, detaclj- 
ed pebbles, and sea-weed, than in those where the bottom is com- 
posed of rocks. The same ob.servation has been made in the 
neigh bourhootl of some lai-ge towns and fhsheries ; for example, 
a hydrographic chart, made in 1771, gives six falfmrns for the 
mean depth of the sea opposite the harlxnn* of Landskrona, 
whereas, in 1817, the sountling line scarcely gave five fathoms at 
the same jHVint. 

9. According to the oldest and most t xperienced ])ilots, the 
straits, which separate llic mnnen>us islets scattered along tl.e 
coast of Sweden, irom ITaarjjaranda to the frontiers of Norway, 
received vessels that drenv ten feet of water; now' tliev aie not 
practicable for boats that draw more tluin two or three feet. 

3. The pilots further affirm, that, along the wljolc coast oi’ 
Bothnia, the depth of the water undergoes a diminution, which 
becomes stmsible every ten years, in certain places where the bot- 
tom is composed of rocks. Several other parts of the Baltic nia v 
be cited, in w'fiich a similar change has been remarked. 

Mr C, r. Ilallstrom, in an Appendix to IVfV Bnmerona’s 
Menfoir, give^ the following Table of the diminution observed 
m the depth of the »vatei> of (Ik? Gulf of Bothnia. 
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PJaces. 

Mean 

marked 

in 

Height of 
the water 
rc-oh- 
served in 

Fall bcne.^th 
the original 
mark in feet. 

N,mi. 
be.- of 

yeare. .KX> 

m leet. 

Baholcm, parisU oi* Kaliv, 

ITTO 

1750 

2.05 

50 ' 

410 



H75 

2.49 

7.5 

4.32 

Save liehbcn, parish of Pitea, 

17.U 

g 17H5 

1.70 

J4 

.5.00 



1796 

L90 

■4.5 

4.22 

Ratan, parish of Bytfdea, 

174.1) 

1785 

2-70 

3G 

1.72 



179.5 


•16 

5.43 



1819 

2.60 

70 

3.47 


1774 

178.5 

0.5.5 

11 

5.00 



1 r95 

1-16 

21 

,5.52 



1819 

1.60 

15 

,3.57 



1819 

0.65 

21- 

2.71 

RMnnskal, on Ihi* coast of Wasn, 

175.> 

1797 

1.70 

42 

4.0.5 



18?! i 

2.S7 1 

65 

1>.3.> 

Wargbii, on the coiir*t of W asa, 

1753 

1785 

1.4.5 

30 

4.83 



1797 

1.69 

1-2 

1.0? 



1821 

2 87 

6.5 

4.3.5 

Lofffrundet, near Sefle, 

J7:u 

178.5 

2.90 

51. 

5.37 



1796 

2.17 

65 

3.31 

irifon, in Angormanlanfl, 

1705 

1S22 

1.58 

27 

5.85 


It isi not <iouunisiriiUHi ihnt tlie innnbors of the last column 
rqu'cscnt exactly the lowering of the water in a century ; for it 
lias not yet l>een suflloiently determined, if this lowering be uni- 
form, or if it vary at dilferent periods, and if it depend upon 
some local circumstance, npon the c!limalo, or ti|»on the state of 
the atmosphere. Nor is it properly cstahlishetl that this lower- 
ing, w^hicli becomes less perceptible from the north of the DaJtic, 
until it disappears entirely at the soutliorn extremity, follows 
precisely the same law of diminution as the latitude. It appears 
to l>o uniform in the whole extent of the Gulf of iiothnia, and it 
rises about lour feet and a quartet' in that region* At ("alrnar, 
(Lat. 5T 50 ) it is only two feet, but it is not yet known whether 
it decreases in a regular manner between these two places. 

Some authors consider the facts related by MM. IJruncrona 
and Hallstrom, as deciding the question in favour of those who 
believe in a lowering of the level of the Baltic. The editor f>f 
the Annalcn der Physik goes farther, and seems to consider 
ii-tis conlicmin]^ the opinion of a general lowering of the level of 
the bca. In support of this opinion, he adduces the traditions 
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and obsci’valions of t]jc natives of Otalieite, and the Moluccas 
and Sunda Islands, regarding the retreat of the sea in several 
parts of their coasts. We are disposed to stand neutral iji this 
matter. The geograpiters * who have collected the greatest 
number of facts relating to the level of tlie inlai^d seas, and of 
the ciccan in its various regions, ^find nearly os many in favour 
of a rise as in favour of a fall of level. The very distribution 
of contrary indications leads them to believe in a partial dis- 
placxanent of tlieniassof waters from one region towaids another, 
and even from the one side of an inimul sea towards tlic oppo- 
site side ; a dis]>lat*ement Vvhich might be owing to fugitive or 
more or loss durable caun^s, such as a variation of lt‘inpcratiire 
in the l*olar Regions, the action of winds and of currents, modi- 
fied by ibe gn'ator or lo.ss i|uantity of water in the rivers that 
feed the dillerent basins, ujion the .sides opposed to their direc- 
lioa. 

Are the facts contained in llu» memoir in (juostion of a nature 
to ovorthrotv tlfis opinion ? Tlioy do not appe ar so to us. 
The two series of observations wliich are adduced, only slicw a 
full upon the coasts of Sweden ])roperly so called; that is to sav, 
upon the west coast of the llallic, and the east coast of the 
Cattegat, Two observations only have been maile upon the 
coast of Finland, towards the extromily of the Culf of Bothnia. 
These facts would perfectly accord with the opinion of those wlio 
think tliat the currents determined from the north to the south 
of the Baltic by the numer<»us streams w hich rush into it, push 
the waters toward the south shore, that ol‘ Pomerania, Mcckien- 
bourg, and Holstein, and that the waters con.seipicntly gain upt»n 
the land on this coast, as numerous historical facts attest, wliik; 
they retire along the northern shores, — ^those of tlte Gulf of Both- 
niji. Be this as it may, the question as to the constancy of 
level of the sea cannot be considered as decided, until a long 
series of observations ^hail have been made upon authentic and 
perfectly fixed measures, erected upon all the shores of tlio dif- 
ferent seas, and of the different regions of the ocean. TllOS(^ 

wbicli have been published in the Swedish Transtetions, furnish 
« 

• Maltc Bnin, Precis dc la Gcogr. Univers. tom, ii, j>. 45J.>. CatteaJ. CaUeviilo, 
TabU dc la Mer Balt. tom. i, j). 138-188. 
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important documents for this purpose, and similar ones should 
be begun to be collected in other countries *. 


Art. XIV. — On certain Circuvistances connected xoUh the Con-* 
denmtion of Atmospheric^ Humidity on solid surfaces, lly 
Hknky Home Blackaddek, Esq., Surgeon. Communicated 
by the Author. 

TL HE condensation of aqueous vapour from the atniospliore 
oil the surfaces of solid bodies, is one of the most common and 
familial* of physical phenomena. Common and familiar as it is, 
however, there are circum.stances connectetl with it, whicli render 
it not merely curious, but highly interesting, and whicli have 
attractor’ the attention of many celebrated natural phili^sophers. 
A number of facts have accordingly been well ascertained, and 
ill exj^lanation ibereof, various ihoorii's luivo been proposed,— 
built, all of them, more or less ostensibly, on hypothetical bases. 
Electricity, radiation of heat, frigorific rays, and aerial pulsa 
lions, have each had their f ull share of attention. It is not the 
present object to attempt to decide on the individual merits of 
tliese theories, but rather to draw attention to some facts and 
circumstances whicli seem to merit farther consideration. 

1. A number of experiments were made by Hr Wells, and 
inoie recently by others, on the condensation of atjucous vapour, 
by exposing pieces of gilt or silvered paper in the open air, after 
sunset. Now, though paper thinly coated with a metal, may be 
well fitted for experimenting on the spontaneous coiulensation of 
moisture, when the object is to ascertain the modifying effects 
of certain combinations, surely nothing could be less accurate 
than to reason upon such experiments, as if a thin plate of metal, 
and paper thinly coated with metal, were one and the same 
thing. Paper is one of the worst conductors of heat, and is, 
besides, highly susceptible of being influenced by atmospheric 
humidity. Hence, when placed in close contact with a sheet of 


• Bibliotbeque UnivctscUc, July 
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metal, not perfectly continuous, and much thinner than itself, it 
must greatly influence the latter, both in regard to the admis- 
sion and discharge of heat, anil that more especially in the cir- 
cumstances necessarily connecled with tlK‘ experiments in ques-^ 
tiott, Exf>crimc?nts made with gilt or silvered paper, llicrefore, 
cannot, with any pretensions to fux-uracy, be brought forward, 
as if they vvere eijui valent to experiments made with thin sheets 
of polished metals, — mid any reasoning that may have been 
built upon l!r iu under such an impression, rnustgoior nothing. 
I may observe, that when pa})er, to which a thin layer of 
gold, silver, or other metal has been made to adhere, is thorough- 
ly embued with varnisli, the plienonieua presented by the con- 
donsntioii of vapour are obviou‘<ly modified ; but still, as w'e bad 
reason to anticipate, they are not the same as when a thin sheet 
of metal has alone been employed 

2. l^'or the pur})ose of ascertaining the degree of cold sup- 
jiosed to he produced by the radiation ol heat, and, on other oc- 
casions, tlie amount of heal [Jroduecd by direct solar radiation, 
it has jnosl commonly been the practice to siurounil the bulb of 


• ilygroscopic siUi-tanccs of an aiiinia! or vegetable origin, cannot be entirely 
depaived of moisture^ by a degree of heal short of that which is suiricient to pro- 
duce a change in their chcuiicti] cfanlilion. When, therefore, a hollow" ball of 
polished met'd or of glasb, coMtainiag a Iicatcd fluid, iws obseivcd to cool more 
quickly when covered with muslin, and suspended in the air, than '\hen the balls 
have been left naked, is it sufhcieully evident that vap(>riv,ation has no inlluencc in 
expediting the discharge of heat ? W hen, again, a heated ball of metal is observed 
to part with its heat more quickly, when its surface has been covered with succes- 
sive layers of gold-beater’s leaf, than when only one layer has been applied, is it 
demonstrable , that evajwraiion is in no degree operative? Perhaps it is not too 
much to take for granted, that no two hygroscopic substances absorb equal quan- 
tities of moisture in equal times ; and, admitting this to be the case, w'e may con- 
clude that they also part with moisture with ditibrent degrees of facility. .May not 
the different degrees of velocity, therefore, willi which beat is observed to escape 
from a polished metallic ball, according as its surface is covered with muslin-paper, 
gold-beater s leaf, glue, with or \vithout pigment, &c., depend on some other cir- 
cumstance than nuft-ely a difference in the mechanical form or structure of the sur- 
faces ? It is certain, that hygroscopic substances, when in that state commotily 
cousH^cd tiry* still far from being wholly deprived of moisture. If, when the 
atiqpsplSere contains a moderate degree of humidity, the temperature of a hy-. 
* groscopic substance be raised considerably above that of the air, the substance tvill 
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a tliormometcr wilh wool, &c. or to ascertain the temperature of 
such sul)stances, after they have been exposed, for a certain time, 
to the open sky, after sun-set, or to the direct influence of the 
sun^s rays. , 

It must be adntitted, however, that all such experiments are 
necessarily and in no small de^'ce defective ; and whatever the 
results may have been, they can never prove that which they 
wei^ intended, and have been supposed to establish. When 
it is received as a rule, that no more causes arc to be admitted 
tlian are sunicieiit to account Ibr the plumomcna,” it must also 
be admitted, that, when two or more cause's arc immediately 
operative, the oflcct caim<>t he attributed to any one or more 
of tliesc, to the exclusion of the rest. In the experiments re- 
ferred to, all the substances made use o(*, such as wool, cotton, 
silk, lint, down, saw-dust, straw, hi\ are not only bad conductors 
of heat, but of that description oi* substances which, according 
to circumstances, absorb, orgivecuit moisture to the atmosplK?rc, 
with the greatest facility. Admilling, thciu tliai, in certain cir- 
cumstances, bodies, at the surface of the eavtli, did radiate their 
heal, so ns to become colder than otlior bodies in contact witli 
them, when experiments are brouglit i'orward lo prove this effect 
of radiation, it is indispensably requisite to shew, eitlier that eva- 
pi)ration was in no degree operative, or that, its effects were in no 
degree proper lionaU' to the observed decrement of heat. In this 
])oini t)f vievv, by far the greater number of Dr W»?lls‘'s experi- 
ments seem altogetIu?r unsatisfactory, in as far as they were in- 

p;irt with a portion of its moisture; but, sooner or later, a period arrives, when it 
coascs to become drier. If, at this period, however, \vc bring it into a body of 
air That is considerably drier, but of the same temperature, and still keep its own 
temperature equally above that of the air, vra find that it gives out an additional 
quantity of moisture. If, lastly, we replace it, other circumstances being the 
same, in a body of damp air, \ve find that it regains a certain quantity of mois- 
ture. Is there not here a certain resemblance to wdtat takes place when the tem- 
jK*ratiire of a body is diminished by the pi’ocess of evaporation ? In the one case, 
thc^e is a loss of heat until an equilibrium is established, that is, when as much 
heat is supplied by the air, as is carried oflf by the aqueous vapour. In the other 
case, there is a loss of moisture until an equilibrium is etfectec^ that is, when as 
much moisyire is absorbed as ai the .same instance escapes with rh^ pen ion of air 
that is rarified ? 

F2 
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tended to prove, that that loss of heat •which frequently oceans 
in tlie evening, is the effect of radiation. He seems to have pro- 
ceeded under the impression, that, in the circumstances of the 
case, evaporation could not have place ; or, if occa^onally it had, 
that its effects were but transitory, and of trifling import : and 
this appears tJie more remarkable^ when we attend to some of bis 
own experiments and observations. 

Thus, on die evening of the 25th of August, he inforins us, 
** 10 grains of wool, to which 5 grains of water had been added, 
having lx*en kid on the raised board, near the thermometers ; at 
the end of 45 minutes the parcel was found to have lost grains 
of moisture, during the time that dry wool,*” that is, wool to 
which no water had been added “ had become several degrees 
colder than the air.'” It is to be regretted^ that, in recounting 
this experiment, more attention was not paid to minute detail, 
such as the temperature of the water made use of, the mode in 
which it was added to the wool ; tlie tempeniturc of the moist- 
ened as w'cll us of the other parcels of w^ool, at the end of the 
45 minutes, and their relative temperatures, at various intervals, 
during that ))eriod. For, without paying attention to every cir- 
cumstance, even though apparently trifling, and W'ithout admit- 
ting every circumstance to have its due >veight, it may truly be 
said of an experiment, that which has, with too much apparent 
justice, been said of a certain book, Hie cst in quo quairit sua 
dogmata (|uisque ; alque in quo reperit dogmata quisque sua.*” 

Again, ‘‘ on the 7lh of January,’’ Hr Wells informs us, “ 10 
grains of ivool were placed on a sheet of pasteboard, wdiich lay 
on the snow. At the end of ^35 minutes the wck)1 was 5® colder 
than the air, without possessing any additional weight.” But 
the evaporation of a very small quantity of moisture, from the 
surface of the wool, during the 35 minutes’ exposure to the air, 
would be quite equal, in the given circumstances, to produce the 
observed decrement of heat. The object of this, and some other 
experiments, to detcrinliie the occurrence of a considerable 

* Br W, elsewhere informs us, that the w^ool he made use of in his experi- 
ments « was white, moderately fine, and already imbued with a little {jpoisture 
and he admits, that, even during his experiments, the wool might acquire some 
moisture, from its imbibing it as a hygroscopic substance.” 
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degree of cold, previous to any deposition of moisture, in the 
form of dew. When it was ascertained that the wool had not 
acquired any additional weight, no farther attention seems to 
have been pay! to it ; and as the experimenter had a previous 
conviction, that evaporation had no influence in producing the 
diminished temperature of thie wool, the loss of weight must 
have been very apparent indeed, that would have arrested his 
attention. But it is well known, that the evaporation of a 
very minute quantity of moisture is sufficient greatly to re- 
duce the temperature of the evaporating sindace. And we may 
also remark, that the greatest degree of cold always takes ]>Iaco 
on those evenings when dew is latest in forming ; tliat is, when 
the air is driest, and, consequently, Avhcii evaporation is necessa- 
rily most active. It must als?) ])e observed, that, in performing 
experiments with a nicely adjusted balance, even in a close room, 
accurate results are not to be t)biaiTicd without considerable 
trouble. If, then, such an inslrument be employed in the open 
air, on a damp evening, or in a cold benumbing state of the at- 
mosjihere, considerable inaccuracies must be almost inevitable. 

On another occasion, J)r Wells informs us, that, on the 25th 
of January, the ground being covered with snow, during eight 
hours that I attended to my thermometers, the whole sky was 
constantly overcast witli clouds. The atmosphere was, for the 
greater part of that time, very still ; and a thermometer on the 
snow*^ was generally ulxmt lower than another in the air. 
That tliis was not owing to evaporation, was proved by the ther- 
mometer on the snow always rising, from a half to a whole de- 
gree, whenever the air was a little •moved, and falling the same 
quantity as soon as a great stillness again took place.'' Far from 
proving, however, that the reduction of temperature was not the 
effect of evaporation, this observation will be found to furnish, 
if not a proof, at least a strong argument, in favour of that ex- 
planation. When the air was very still, that is, without a per- 
ceptible progressive or undulatory motion, the evaporation that 
was going for^fard at the surface of tlic snow carried off a 
greater quantity of heat than was communicated ^by the conti- 
guous ai)». Hence the snow became colder than the air a short 
distance above it ; an equilibrium being on this occasion esta- 
blislied, when the temperature of the former was reduced about 
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below that of the latter. When, however, from souie tem- 
porary cause, the surrounding atmosphere became agitated, that 
is, when a progressive, undulatory, or convolving motion bad 
been comtrtunicated to it, the air contiguoUvS to jbe snow was 
thereby either mixed with, or altogether displaced by, the adja- 
cent air of a liighcr temperature. # By this means the snow jic- 
quired an accession of licat, and the tlierrnonieter in contact with 
it indicated an increase of temperature. As long as the almo- 
spherc continiicd agitated, fresh portions of air would every in- 
stant be brought into contact with the snow ; and in this way 
supplies of heat would be furnished equal to that which was ear- 
ned off from tlie snow by the cvaporatiing process. Wlien still- 
ness again took place, though the air contiguous to the ground 
was not absolute ly at rest, fresh parcels of the higher adjacent 
air were not now, as formerly, brought incessantly into conUict 
with the snow; and hence the latter did not receive a quantity 
of heat of|ual to the whole atnount of that carried off ])y the va- 
pour, until its temperature W£is agrJn reduced al)out below 
that of the air, a few feet from the ground. I shall here merely 
introduce an experiment of Mr Howard. On a night, when the 
minimum tenijHirature was 19', tlnat gentleman expf)scd 1000 
grains of snow, on a disli C inches in diameter, and in the course 
of the night GO grains were lost hy evajMmaiion. I iiavc repeat- 
edly made observations and experinients similar to those above 
adverted to, hut it seems <piitc unnecessary on the present occa- 
sion to multiply examples. I shall therefore conclude this 
part of the subject with noticing an observation to be met with 
in the writings of a well know.n meteorologist. He informs ns, 
that * a ])loughcd liehl is more affected by tlie sun's rays than 
a plot of grass ; becaust? a loose spongy body, by expositig nu- 
merous surfaces, dissipates more quickly the heat communicated 
to it and, in confirmation and illustration of this opinion, he 
adds, that ‘ the inferiority of a grassy surface was not owing to 
the waste of lv?at by a rhorc copious evap>ration ; for that, on 
sj^reading a layer of hay, or even wool, oyer a part of the naked 
soil, the temperature of it was in a few minutes reduced to the 
same degree as that of the grass.’ ^ 

Hay and wool, as has already been remarked, are hygrosco- 
pic bodies, and bad conductors of heat ; and they are rarely met 



Condensation of Atniosphenc Humidify on Solid Stir/aees^ ^ 8# 

with in a state that cau^ with any attciitiou to accuracy, be 
termed dry ; more commonly they are In some degree damp. 
Besides, their tompcratiuv, wlicn laid on the plcnighed field, 
^yould, in all probability, be somewhat lower than that acquired 
by the surface of the bare earth, exposed to the direct influence 
of the sun’s nays ; and would, cousequeiitly, be lower than that 
of the aqueous vapotir issuing from it. Independently, there- 
fore, of their hygroscopic property, and oftlieir mechanical ope- 
ration, afterwards to bo adverted to, tliey might lluis acquire 
an accession to the moisture which tliey previously contained ; 
and portions of tins moisture being cutried olf by the contiguous 
air, their temperature would, in a few minutes, be reduced to 
that of an adjacent field of grass, and it might be in certain cir- 
cumstances even lower. 

It is generally admiU<xl, that wlieii the teuqierature of a body 
is considerably higher than that of the contiguous air, it wdll lose 
heat, both by conduction and radiation, or by somcqjrocess equi- 
valent to the latter. J3ut as even a current of air cannot cool a 
perfectly dry body, below its owai Icnqierature, when c'uiy body 
is found to be colder than the air, the (pichtion to]>e determineil 
is, Whether the loss of heat is lobe attributed to evaporation, or 
to some process c([uivalent to tiiat which has been termed radhu 
tion ? 

In the c*asc referred to, the sannMiess of temperature in the 
grass, the hay, and the wool, is to !>e attributed U) their being 
equally bad conduct <)rs of lieat, and ccpiaily ca])acitat(icl fiir sup- 
porting evaponition ; and that not only li’oni one exterior or up- 
per surface, but from numerous; interior surfaces, to wliich the 
air had access, and from which the sun’s rays were more or less 
perfectly excluded. The naked soil, on the other hand, though 
comparatively a dense solid, and a good conductor of Jieat, has 
but one evajHirating surface ; while its dark or nearly black 
colour, enables it to absorb a greater proportion of the sun’s 
rays, and convert them into heat ol* temperature than bodies of 
•a white, pale-yellow, or green colour. Hence the temperatures 
of the grass, bay, and wool, were somewhat less than that of 
the n^ked soil ; relatively less heat being abstracted from the 
latter, by the process of evaporation, tluui it acquire<l thvougK 
the influence of the sun’s rays. 
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S. It has been well ascertained, that if, on a clear evening,, 
for example, when bodies on the surface of the earth have be- 
come colder than the air, a cloud should pa^ss over the zenith, 
the thermometer will indicate an increase of temperature, and, 
after the cloud has passed, it will again indicate a loss of heal. 
This increase of temperature has Jieon accounted for in various 
ways. Some liave supposed the heat to bt? evolved by the con- 
densation of the aqueous vapour constituting the cloud ; but it 
has not been satisfactoi-ily explained how this lioat is brought 
down to llie earth, even admitting that such a quantity is evolved, 
as to render it appreciable beyond the immediate limits of the 
cloud, which, though it may be comparatively low, is still at a 
great distance from the earth. 

This increase of temperature during the transit of a cloud, has 
been accounted lor on the pulsatory liypothcsLs, by supfxising, 
that clouds, like water, absorb and extinguish all the hot and 
cold pulses rcceivt'd by them.'*'' 

But were it even ascertained that colil pulses,*’ or fri- 
gorific rays,” were actually, ‘‘ in some way or other, sl)owcred 
down from the upper regions of the atmosplicre ujioj) the 
earth,” tlic plienomenou in c^uestion could not, it is presumed, 
be satisfactorily accounted for on that principle. For, a cx>iiu 
pavatively small cloud in the zenith.^ could not be supposed ca- 
pable of neutralising iJie elfect of liie cold pulsir,,” showering 
in all directions from an extensive clear sky, by wJiicli the cloud 
is every wlicrc surrounded, \^"e arc informed, lliat the cjold 
pulsations” come with equal force from all quarters of the hea- 
vens, and at every angle 20^ above the horizon. 

Dr Wells was of opinion, that “ no direct experiments can be 
made, to ascertain the manner in which c]f>uds prevent, or occa- 
sion to be small, tlic appearance of a cold at night upon the 
earth but he concludes, that they produce this elFbct, almost 
entirely, by radiating lieat to the earth, in return for that which 
they intercept in its progress from the earth towards the heavens,” 
This is the explanation originally given by M. Prevost of Ge- 
neva,' and which is grounded on his hypothesis regarding radia- 
tion. Dense Uouds,” Dr Wells continues, near the earth, 
possess the same heat as the lower atmosphere, and will 
therefore send to tlie earth as much, or nearly as much,' heat as 
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they receive from it by radiation. But similarly dense clouds, 
if very tiigh, though they equally intercept the communication 
of the earth with tJie sky ; yet being, from their elevated situa- 
tion, colder than the earth, will radiate to it less heat than they 
receive from it, and may, consequently, admit of bodies on its 
surface hocoming several dcgi^ecs colder than the air.*’ But dense 
clouds, though at times they may be comparatively near to the 
earth, never (excepting, ])erhaps, on some Vv.ry exlraordirrary oc- 
casions) approach within a great distance of llic low plains,— 
their elevation beingcommonly such, that, at that height, the tem- 
perature of the air must bo very conHclorahly below that of the 
lower atmosphere ; — otherwise, the fact, now general iy inider- 
stood to be well ascertained, that the temperature oftlie air dimi- 
nislies about 1" for every 800 feet of elevation, would be incorrect. 
Where the basis is so purely liypotlietical, it is more surprising 
that the theory which ‘i» built upon it slioidd he made to account, 
plausibly at least, for so much, than tluit it should seem to fail 
in some points, confessedly not free of ohscurity. 

When w'c ohser\e a cloud passing at sonic considerable dis- 
tance above the earth, and surrounded on all sides by transpa- 
rent air, wc arc apt to imagine that the increase of moisture is 
confined to tlie space within the circumference of the cloud. 
This, however, is not necessarily the case. Tlie body of air occu- 
pying the interval between the cloud and the surface of the 
earth, during tlie passage of tlic former, may be more humid 
than that body of air which prccedetl it, and than that which 
Ibllows next in succession. And when ve consider what the 
source is, from which the moisture of the atmosphere is original- 
ly derived, we can readily comprohciul how this state of increas- 
ed humidity may extend from the surface upwards. When the 
temperature of solid bodies at the surface ol‘ the earth increases 
during tlie passage of a cloud, the cold produced by evapora- 
tion is diminished, and this may proceed from the passage of a 
more humid body of air; the upper houndary of which is so 
.moist, as necessarily to produce a cloud at that elevation. Again, 
as every portion of the sti*atum of air next the earth is not ne- 
cessarily, and at all times, of equal temperathre, and equally 
damp* especially when there is not a steady current of som^ 
force and duration, the incre^ of temperature indicated by 



90 ^ Mr Blackaddor on CimavMaiiccs ivnneckd with ihc 

tliernuimcters i^uspended in the air, and lying on the grass, may 
proceed from the passage of a moister body of air, of* a higher 
temperature, part of the aqueous vapour being condensed into 
a cloud at its upper Imundary, 

Fully to illustrate tliis view of the subject, it would be requi- 
site to enter upon a \vide field, stiy requiring cultivation. For 
there are abundant reasons for believing, that the formation of 
clouds is a subject still very imperfectly understood. 

At prcsciu I sliall only remark, That, on the occasions re- 
ferred to, the cloud is always connected with the lower stratum of 
air, and the increase of teniperature is always most apparent wlien 
the cloud is comparatively low and dense. That, when the 
cloud is high, and unco>inectcd with the lower stratum of air, 
no change of tcinj)erature is observed to lake place, rid, That 
the change from a lov;or to a higher, and from that again to a 
lower, temperature, always infers a progressive motion of the air. 
The body of air over the place of observation is not stationary, 
its place being occupied by other bodies of air which pass in 
succession. That the increased temperature, if not in- 

fluenced by the passage of a more heated body of air, never 
exceeds, and biit seldom equals, that of the ground. 5^/?, That, 
during the increase in the temperature of the air, there is a de- 
crease of the cold caused by evaporation ; and the change in the 
latter usually greatly exceeds that in the former. That, vvlicn 
the temperature of bodies at the surface of tlic eartli has been 
observed to increase during the passage of a cloud, the moisture 
of the air has also been observed to increase, by means of* a hy- 
groscopic hygrometer From these and other considerations, 


• An expansion hygrometer of extreme sensibility, may bo constructed, by az*- 
ranging a number of spaiiciit slips in a form similar to the strings of a harp, but of 
C(}ual lengths, and so connected, that the united expansions and contraction^ of Ihc 
whole shall be ]>ointed out by an index. One instrument of this kind, which I 
had constructed, and which was left with a friend on tho Continent, possessed 
great sensibility ; ,itj^^ range comprehending only two ordinary hygrometric degrees, 
thoitgh its scale was several inches in length ; but by a simple contrivance, its iu*. 
dex could be readily adjusted to any degree of a common hygrometer. Such an 
instrumdirvt is obvioucly unfit for the more usual purposes of hygrometers, but it is 
admirably fitted for indicating slight or transient changes in the state €fi atmos- 
^tihertc humidity. An instrument of this kind has been observed to cojatmuc for 
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it is inferred, that the increase of temperature on the occasions 
referred to, though usually attributed to the influence of the 
cloud, may have quite a different origin, and that the presence 
ol* a cloud may be merely a contingent circumstance, dcqiendcnt 
on, and indicative of, a greater degree of moistiirc in that por- 
tion of air that is for the tgne incumbent over the place of ob- 
servation. 

(To be contimicd.) 


Akt. XV. — Acanmt (^' a Ca.^c of Poisonings caused by the 
Honey of the Lccheguana, Wasp. By jM. Aitgcstk ok St 
lIlLAIHK 

.ZViiisTorLE, Pliny, and Dioscoridos, inform that, at a cer- 
tain time of the year, the honey of the countries in the neigh- 
bourhood of Mount Caucasus, rendered those wlio had eaten of 
it i)3sensiblc. Xcnophcui and Diodorus Siculus relate, that, at 
the »siego of Trebisond, the soldiers of the enny of the Ten 
Thousand ate of the looney which they found in iht^ fields, and 
that afterwards tluy experienced a flelirinni of several days, 
some of them resembling drunken people, and others madmen, 
or persons in the agonies of death. Some motl(*rn writers have 
confirmed these statements, and have discovered that it is the 
flowers of Azalea poniira^ and peihaps also tliose of Rhododen^ 
drum ponitcum'fi that conimunicale deleterious pi opertirs to the 
lioney of Mengrelia. Oti the authority of the celebrated Tour- 
nefort, iiambcrfc says, that the honey collectcti upon a certain 
tree of Culcliia occasions vbmitings. Tcnirneforl himself J 
asserts, that a constant Lraditi(m has established, among the in- 
habitants of the coasts of the Black Sea, a belief that tlic lioney 
extracted by the bees from the flowers of Azalea ponlica is dan- 
gerous. Lastly, a later traveller, Guldcmstacdt, the companion 


a length of time alternately expanding and contracting, vJk short and irregular in- 
tervals, similar to what may have been observed when a manometer, having a 
great rangc^ is fixed on the outside of a window. 

• Annaies du Museum NationaL * 

Labillardiere siipiMiscs, that the cases of poisoning caused by the honey 
of Asia Minor, tnight be owing to Mcnispermum Coccvlus. ■ ^ 

$ Voyages, ii. p. 2?8. 
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of Pallas, has himself seen the honey collected upon the Azalea ; 
he found it of a dark-brown colour, and having a bitter taste ; 
and in several places.pf his w'orks, he says that this honey causes 
giddiness, and produces insensibility *. 

Asia Minor is not the only country in which lioncy of a dan- 
gei^as quality has been found. Itpulox Barro, in his Voyage 
to Brasdlj expresses himself on this subject as follows : The 
most inebriated of the Tapuies searched for wild honey and 
fruits, of which they make a beverage, which is called grappe^ 
and of which, whoever ilrank, immediately vomited.” In the 
island of Maragnon, the hoe Mumbuca someliincs, according to 
Piso -f-, rests upon the liower of the tree Tapnralha^ and then its 
honey, which is ordinarily delicious, becomes entirely bitter. 
Azzara is still more precise ; for he expresses himself as follows 
in his Voyage to Paraguay ; The honey of a bee named CV/- 
batatu^ produces \ iolent hcadach, and causes a degree of ine- 
briation at least as great as that brought on by spirits. That of 
another species occasions convulsions, and the most violent pains, 
which terniimilo at the end of thirty hours, without producing 
any troublesome consetj nonce. ^Phe country people arc well ac- 
quainted with these two species, and abstain from llieir honey, 
although its taste is as g(X)d as that of the others, and its co- 
lour is the same.” 

The honey of Pennsylvania, of South Carolina, of Georgia, 
and of the two Ploridas, when it Ims been gathered u|:K>n KaU 
ima angmlifoVia^ latifolia^ jind hirsuta^ and U{K)n Andromeda 
Mariana^ often occasions, according to Smith Barlont, vertigoes, 
to which succeeds a delirium, varying in character according to 
the individuals. ‘‘ The }x?rsojis poisoned, adds the same author, 
experience pain in the stomach, convulsions, vomitings^ and 
sometimes these accidents are followed by death.” 

It is not alone in Asia and America that examples have oc- 
curred of poisoning, caused by certain sorts of honey. Seringe 
relates, that two Swiss herds who had eaten honey gathered from 
Aconitmi NapeUus and lycocUmurn^ experienced violent con- 
vulsions, and were seized with a horrible delirium ; and that one 


» Heis. i. p. 270, 281, 297. 

j; In Nichulsoii's Journal, vqI. v. p, 159-16d. 
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of then), M^ho was not able to vomit, died, emitting foam by the 
mouth, tinged with blood 

So many united authorities were not, doubtless, unknown to 
those who-, even in our own times, have treated as fabulous the 
recitals of the historian of the Ten Thousand ; but if these recitals 
needed a fresh confirmationf it w^oiild be found in the fact whicli 
I am about to relate, and which occurred to myself To make 
myself better understood, I shall first give an idea of the places 
in which the event took place, from the fatal effects of which I 
narrowly escaped. 

After having traversed the smiling plains of the Rio de la 
Plata, I had coasted the less inliabiied banks of the Uruguay, 
and had come to the Camp of Belem, which occupied the site 
of the small town of the same name, ckstroyed by Artigas. 
Here I was informed that I should be obliged to cross a desert, 
where I should neither find inhabitants, nor traces of a path ; 
but it was added, that, in case of need, I might have recourse 
to two detachments of Portuguese soldiers, posted upon the banks 
of the river ; and I was willingly furnished with a guide to ac- 
company nie as far as the first post, placed toward the mouth of 
the Guaray. On the side of this river I exchanged my guide 
for another, who was to conduct me to the brook of St Anne, 
where 1 was told the second dctaclmient w'as. When we ar- 
rived at this brook, wc searched t^vo days for the post of w'hich 
we had been informed ; but, finding that our efforts had proved 
unsuccessful, I sent back lo the river of Guaray the guide* who 
had conducted me to the brook of St Anne, and who had never 
been fiArtlicr, 1 gave I)im one,of the soldiers who had escorted 
me, to accompany him, and charged the soldier to bring me an- 
other guide. I remained waiting until they should arrive upon 
the banks of tlic brook, in a place whicli is now tenanted only 
by a multitude of Jaguars, and by immense herds of wild ani- 
mals, deer and ostriches, opposite the right bank of the Uruguay, 
which was constantly traversed by Bands of insurgent Spaniards 
at war witl^the Portuguese. 

I had already been four days in this desert place, baffled by 
the ]{ains which fell in torrents; discommotfed by swarms of 
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troublesome insects, and having no other shelter than my cart, 
when at last the weather cleared up, so as to allow me to under- 
take a long botanicid excursion. I took two of my people witli 
me, anil having armed ourselves so as to be able to J?ceop off the 
Jaguars, should they attack us, we traversed the surrounditiig 
fields, and the banks of the IJmguay, At the end of sonic 
hoursj hunger brought us back to the banks of the brook, and 
we assuaged it with our ordinary fare, manibot flour and cow’s 
flesh, roasted and boiled. 

During a short walk which wc hiid made the day before, we 
liad observed a wasp'^s nest siispcndetl about a foot fnmi tlic 
ground, from one of tlic hraiichos t)f a small shrub. It was 
nearly oval, of the size of oue‘'s bead, of a grey colour, and of a 
cbartaceous substance, like those t)f t)ur Kuro}iean wasps. 

After tllnner, the two men wlio liatl accompanied me upon 
my excursion, went to destroy the nest, and took away the ho- 
ney. We all three tasted it 'J'he pei'son who ate most of it 
was myself, and the quantity which I took could not have? ex- 
ceeded two spoonfuls. T found it of an agreeable sweetness, 
and absolutely free of that pharmaceutic taste wliich the honey 
of our own bees so freqiKMUly has. 

llowx'ver, after eating it, I ex})erienced a pain in the stomach, 
more disagreeable than acute. I lay down under my can and 
slept. During my sleep, the objects dcarc‘sl to me presented 
themselves to my imagination, aiul I awoke deeply penetrated 
with tender feelings. I rose up, but experienced such a degree 
of weakness as to be utterly unable to walk fifty paces. I 
therefore returned to my cart, aud threw myself down upon the 
grass, tvben I immediately felt my face bathed in tears, which 
I attributed to a melancholy feeling yiroduecd by the dream 
which I had just had. flushing at my weakness, I tried to 
laugh, but tins laugh prolonged itself and became convulsive. 
However, I bad still the power to issue some orders, and, in the 
mean time, my banter arrived, being one of the Ibaziiians who 
had partaken with me of the honey, the baneful efKicts of which * 
I now fefgan to/^^ecl. 

This man, who was the offspring of a Mulatto and an Indian 
womaii, combined, with a rare degree ot intelligence, the most 
whimsical character, and all the levity which is peculiar to the 
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Mulatttj. Fj'oqucutly, after having experieuced long accessions 
of the most lively and agreeable good humour, he was, without 
any apparent reason, seized with a gloomy melancholy, which last- 
ed for some weeks, and, on kSucIi occasions, he found causes of ir- 
ritation in llie most innocent words, and even in the most delicate 
attentions. Joze Mariano (fc^r tliis was his name) came up to me, 
and told me, with an air of gaiety, and yet willi somewhat of an 
odd expression, that half an hour ago lie wantlored in the coun- 
.try without knowing where he went. He sat down under llie 
cart, and engaged me to take my place beside him. I liad much 
diflicuity in dragging myself so far, and, as I felt an excessive 
degree of vvoiikness, I recllncil my head upon his shoulder. 

It was then that 1 began to experience the most cruel agonies. 
A thick cloud darkened my eyes, I diblingiiished uotliing more 
than the figures of my companions, and the azure of the sky, 
traversed by some light vapours. I did not experience any 
great degree of pain, liut T fell into the lowest slate of debility. 
The coiiceiilruted vinegar which my people mailc nu; breathe, and 
wirli which tlioy rubbed my face and temples, revived me with 
diflienlty, and 1 experionced all the tonuenls of death. How^-. 
ever, 1 have yiovfectly preserved the recollection oi* all that I 
said and appreliendcd in these painful iiiomouts, and the 
rceitiil which a young Frenchman, who then accompanied me, 
has since made to me, is in perfect accorilaiice with my own re- 
collections. — A violent combat took place in my mind, but it 
lasted only a lew moments ; I triumphed over my weakness, and 
became resigned to death. IViiat .affected me most, w^as the 
loss of my Botocudo Indian, whpni 1 had taken from the woods, 
and w^ho, I believed, would, after my deatii, be condemned to 
slavery, I conjured those who were about me to have pity up- 
on his inexperience, and to inform my friends, when they should 
sec tliem again, that my last prayers had been for this unfortu- 
nate young man, I felt an ardent desire to s}x*ak in rny native 
language to the Frenchman, who la^Jished his yares upon me ; 
*but 1 found jt impossible to recollect a single word that was not 
Portuguese, and I could not account for the shame and back- 
wardness which caused this defect of memory in me. 

When I began to fall into this singular state, I attempted to» 
take water and vinegar ; but having obtained no alleviation from 
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it, I asked for tepid water. I perceived, tliat, as often as I 
swallowed it, the tnist which covered my eyes was dissipated for 
a few moments ; and I fell to drinking it at long draughts, and 
almost without hlterruption. 1 continually called for an emetic 
from my young Frenchman ; but as he was confounded by all 
that wtis passing around him, he vias utterly unable to find one. 
He was searching in the cart ; I was sitting beneath, and conse- 
quently could not see him ; however, it seemed to me as if he 
were under my eyes, and 1 reproaching him for his delay. This 
is the only error into which 1 fell, during the continuance of this 
cruel agony. 

During these transactions the hunter rose up without my per- 
ceiving it ; but presently my cars were struck with the frightful 
cries which he uttered. At this moment I found myself a little 
better ; and none of the motions of this man csca])ed me. He 
tore his cloihcs with fury, threw tliem atvay from him, seized a 
gun, and fired it off. The gun was wrenched from his hands, 
and he then ran off into the country, ctiiling the Virgin to his 
assistance, and crying out loudly, that all was on fire around 
him ; that wc were ho\h abandoned, and that the trunks and 
cart would lie suffered to bo burnt. A Guarani workman, who 
formed jtart of my suit, having in vain attempted to keep him, 
was seized tvith tern)r, and took flight. 

Until now 1 had not ceased to be carefully ^attended to by the 
soldier w^ho pai’took, along with myself and the hunter, of the 
honey which had proved so baneful to us ; but ho liad now be- 
gun to be very unwell himself. However, as he vomited very 
readily, and was of a robust habit of body, be very soon recruit- 
ed his strength, wdiich he did not, however, entirely recover. 
I have since found, that, while he w'as attending to me^ he pre- 
sented a frightful appearance, and was extremely pale. “ I gof 
said he, all of a sudden, to give notice of what is passing to 
the guard of Guaray.” He mounted his horse, and galloped off* 
into the country^, but prcf?ently the young Frenchman saw }iim 
fall off ; he got up again ; galloped off a second time, fell again 
and, some hours after, my people found him sounci asleep in the 
place w'herc heliad fallen. 

• . I then found myself, still almost in a dying state, left in coiu- 
pony with a Botocudo Indian, who at best could render me no 
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assistance, and by the young Frenchman, whom so many extra- 
ordinary events had, in a manner, deprived of reason. All the 
morning we had perceived insurgent Spaniards upon the opposite 
hank of tlie river; some of them even, who had crossed at a neigh- 
bouring foVd, had shewn themselves, at a distance, u]X)n the 
same side on wlacii wc were ; and if they dul not attack us, if 
was, without doubt, biicause they stipposcd us more numerous 
than we were. The dangers of my situation presented them- 
selves in a lively manner to my imagination ; and, weakened as 
i then was, I felt iny mahuly still augmented, 

T had calculated, that the soldier whom I had sent to Guaray 
would return this same day with the new guide. I flattered 
myself that 1 might receive some assistance from them ; and uty 
imagination divided itself entirely between the ardent di>sire of 
seeing them arrive, and the dread of the danger which 1 ran. 
I thought I perceived the dogs which accompanied my first 
guide ; and the Frenchman assured me that I was not deceived. 
I thought lliey were returning with my soldier, anti I felt my- 
self reanimated with a glimmering of hope. Jiut these animals 
quickly disappeared, and left me to all my uneasy feelings. 
They had been some of the brown dogs which wander in the 
deserts of the Uruguay; and having but little attachment to a 
master who fed them ill, they had without doubt been brought 
back by hunger to a place where they had been seen a few days 
before to worry a cow, of whicJi we had gi\eij them a large jwjr- 
tion- 

During these occurrences, the hunter Jo/e Mariano came and 
sat down beside me. He was calmer, and liad passed a cloth 
about Ills waist ; bur he had iu»t yet recovered the use of liis rea- 
son. My mastei’,’’' said he to me, I liave so long accom- 
jianied you ; I was always a faithful servant ; I am in the fire, 
do not refuse me a drop of water.'’’’ Filled with terror «aiul com- 
passion, I took him by the hand, and, so far as my strength 
would permit, spoke some words of kxmsolation and friendship 
to him. 

However, ffie warm w'ater^ of wdiich I had drunk a prodigious 
quantity, ended with producing the effect which I hadJicped, 
and I ’Vomited, along with a great deal of fluid, a part of the » 
food and honey w hich I had taken in the morning. I then be- 
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gan to feel myself lelievecL A rathet painful numbness winch 
I felt in my fittgeirs^ was of short duration. I distinguished my 
cart and the neighbouring pastures and trees : the mist, which 
had formerly concealed these objects from my eyes, only hid the 
iippcfr part of them ; and if it sometimes fell, it was'only for a 
few moments. However this iriiaht be, the stale of Joze Ma- 
riano continued to give me groat uneasiness; and I was equally 
tormented by the dread of never being able to recover the en- 
tire use of my strength and intellectual faculties. A renewal of 
the vomiting begaii to dissipate these fears, and procured me 
fresh relief. T had now still less difficulty in distinguishing 
the objects with which I w^as surrounded. I began to sjveak 
Portuguese and iny mother ttnigue at pleasure ; my ideas be- 
came more couuoctcd ; and I clearly |K)inted out to the young 
Frenchman where he would find au emetic. Wlicu lie hatl 
brought it to me, I divided it into three ])ortions ; and I vomit- 
ed, along- with torrents of water, the rest of the f‘ood wliich I 
had taken in the infU’ning, Until tlie moment when I had dis- 
charged the last portion of the emetic, I had found a sort of plea- 
sure in swallowing w arm water at long draughts, but alter this it 
began to produce a repugnance in me, and I ceased to drink it. 
The mist entirely disappeared ; I drank some cups of tea, took 
a short walk, and soon found myself in iny usual state. * 

Nearly at the same moment his reason suddenly returned to 
Joze. Mariano, without hi.s having experienced any vomiting. 
He now assumed new habits, mounlctl on horseback, and rode 
off to look for the soldier, whom he presently brought back. 

It might be ten in the morning wdien we all tbny tasted the 
honey which had proved so injurious to us, and the sun was set- 
ting before we found ourselves perfectly recovered. The mo- 
mentary absence of the Frenchman and Botocudo Indian had 
preserved them from eating of the honey along with us. The 
soldier had presented it to the Guarani wrorkman ; but the latter 
knowing its dejetcrious qiiality bad refused ter take it. The Bra- 
zilian laughed at his fear, and did not even think that they 
® . % * 
sltbuP offer me part of it. 

day iVas still somewhat weak. The soldier complained 
• of being deaf of an ear. Joze Mariano asserted, that he had 
not yet recovered his strength, and that his whole body seemed 
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to him as il* covered with a glutinous matter. However, as our 
new guide ,had^ arrived the evening before, we set off betiines, in 
oixler to get away fr{)m a placje which we could no longer look 
upon but with a kind of horror. Through the whole day, I 
found it inipossible to think of any thing else than the events of 
the preceding day ; and when we halted, I noted thon down 
such as I have related them*above. - 

I had said to one of my soldiers, that ) should like to possess 
some wasps of the species which produced the honey, wdiose 
troublesome effects we had experienced. A little before arri- 
ving at tlte place where tve put up the day after the accident 
had befallen us, I was called by the soldier, who shewed me a 
wasp’s nest similar to that of the day before. Tt had the same 
form, the .same dimensions, the same wmsislence; it was equally 
suspended from one of the lower branches of a small shrub; and 
my Guarani labourer, as well as the new guide, another ]alx)urer, 
and several rndians whom the guide had brought wnth him, re- 
cognised this wasp as lielonging, like that of the preceding day, 
to the species known in the country by the name of Lcchegxtana. 
My .soldier took possession of the nest, and brought me some of 
the flies, as well as fragments of their abode. The combs which 
I liave sent, along with the wasp, to the Royal Cabinet, were 
similar to those which I had in my hands the day before ; and 
the honey which they contained was of the reddish colour of 
that of the common bee, and was, like it, very fluid. 

One may easily imagine the astonishment and chagrin which 
I experienced, when the soldier told me, that my Botocudo In- 
dian, who had been a witness of iho manner in which v^e had 
been affected, and the labonrer bf the guide, had eaten of the 
hpney, and that their example had influenced my Guarani la- 
bourer. I could not help loading these men wnth all the marks 
of my indignation and disdain. This honey will do me no 
harm, rcplied^tUe Botocudo coolly to me, it is so sweet .’’"-—words 
perfec^tly characteristic of the Indian, who is always full of the 
present, and never looks to the future. 

Expecting^a recurrence of the scenes of yesterday, I prei>aved 
emetics. I sent my people to lie down, and w^nt to work in 
my catn:. In a minute, all was in the most profound quiet. a-. 
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round me. I awakened the Botocudo ; he assur^ me he was ex- 
ceedingly well, and the night passed without any accident. 

As 5f)on as I had got out of die deserts, in wiiich I then was,, 
and entered the province of the Missions, I asked a great many 
people about the honey of the Leckeguanas. All, whether For* 
tuguese, Guaranis, or Spaniards, agreed in saying, that two spe- 
cies of Lechiguana were distinguished in the country ; the one 
which affords a white honey {Lecfugvano de mel hranco ), and 
the other which produces a reddish honey, ( Lechegmina de mel 
vermdho). They addetl, that the honey of the former species 
never did harm ; that that of the other, the only kind w Inch I have 
seen, did not always do hann, but that when it ^Jid prove trouble- 
some, it occasioned a sort'of drunkenness or delirium, which were 
removed only by vomiting, and which sometimes went so far as 
to occasion dealli. 

I w'as informed that tlxe [>lant was perfectly well known from 
which the Lechegimna wasp frequently extracts a poisonous 
honey ; but it was not shewn to me, and I w'as unfortunately 
left to form conjectures regarding it 
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Railroads. By the llev. Jamks Adamson. 

We must look upon the employment of iron surfaces upon 
roads, as only the natural conse<picnce of tlie continual attempts 
to improve them, and as a thing likely lo have been often talk- 
ed of, and predicted, long ^before the advancement of art per- 
mitted the adoption of a material so expensive. To derive the 
greatest benelit from ibc methods of conveyance in use at pre- 
sent, would require the presence, on our roads, of two kinds of 
surface, of which neither can be found in perfection in any in- 
termixture of the two ; yet, in the formation of a public road, 
there is aii attempt to combine the two incompatible qualities of 
presenting a hayd and smdotli surface to the wheels, and a soft 
and, rough one to the feet of the horse. It is an obvious^im- 
proveiiient to allot separate spaces to the differing siirfaces. The 

• in the next number of this Journal, we shali give M. St Hilaire's i^ccount of 
* ibe Various species of poisonous plani.>i^ which grow in the southern parts of Briuit 
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^^ploymcnt of hard-3toue tracks, alternating with spaces cover- 
ed by a softer material, appears to have been an early step to- 
wards this separation ; but the most advantageous form of it is 
found in the modern iron rail-roads. It is generally considered, 
that the day'^s work of a horse on a rail-road, will be about 7 
times that of the same aninvil on a turnpike road ; but I do not 
know that it has been accurately ascertained, what may be the 
proportional intensity of the resistance on the turnpike, in its 
best condition, or that we have at all the means of judging of 
the effect of substituting hard-stone tracks under the wheels. I 
should fear, that, though they may at first afford a tolerably 
appropriate surfafce, on whicli the resistance may be very much 
inferior to that presented by a turnpike-road, their good condi- 
tion could not endure long. Every one must have observed the 
rounded form assumed by the upper surfaces of the square 
blocks with which streets are paved, and that the abrasion of the 
angles leaves ultimately a very irreguJar surfiicc. The inter- 
stices will be found deeper in the direction across which the 
wheels generally move ; since, from the elasticity of the paving 
material, and the ground which supports it, the angles of the 
stones are peculiarly exposed to the action of the wheels. We 
may expect that the same effect will be produced on stone- 
tracks ; and that they will, to a certain degree, present an irre- 
gular knobbed or undulating surface, incomparably less advan- 
tageous for traction, than that of the more perfect material of 
the iron railways. 

The advantage possessed by stone tracks in admitting the em- 
ployment upon them of whecl§ of the ordinaiy construction, is 
shared by the plate or tram rail-roa^ ; and this renders that form 
superior to others, for many pui'poses. These tram-roads seem to 
be almost universally in use in the mineral districts of Wales. 
This preference is approved of, but without assigning any ade- 
quate reason for it, by Mr Overton, an engineer of that country 
The only shadow of an advantage* claimed for the system is, 

* that it prCsejits a greater resistance on descents where retarda- 
tion is required. But this excess of retardation is continual ; 
and ijt is certainly preferable to gel rid of it, and to produce, 


• Account of th© Mineral Basing, &c. of South Wales, 
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iron) other caiise^, the required increase of resistance, only in 
those situations wlWre it is neeesisary- Mr Wood * determines, 
from experiment, the relative resistance on the plate-rail and the 
edge-rail to be as 73 : 63 ; and if, as is probable, rails in 
those exjicriments were swept clean, this proportion must be 
more in favour of the plate-rail thar. lltat likely to be aftbrded 
by the average performance upon them ; for tlie greatest disad- 
vtotage of the plate-rail is, that it is so much more ajH to retain 
\\\)on it those substances which increase the resistance. The 
suggestion of Mr Tvedgold -f, that the angle formed by the 
plate and its ledge should he rounded off, will, I have no doubt, 
be foiind advantageous in practice, as it must tt?nd to prevent the 
rubbing oi* the wheels upoti the ledge. 

The conclusion seems well cstablishecr, that the edge-rail 
affords the most advantageous result, from th.c f)ower em- 
ployed upon it ; but we still want, to a certain degree, the 
means of deciding on I lie comjwalive merits of the substances 
of which it is formed. 1 <lo not k)io\v that experiments on a 
great scale have as yet been made on any rail-i’oads, except 
those of cast-iron : so that the eflcct of diminishing the num- 
ber of joithngs, by using the longer bars of tlie malleable 
rails, is not exactly ascertained. Hut no one wlio has l)ecn 
dragged over botli of tliem, or has inspected them together, 
can fail to give the malleable rails a decided preference. Of 
their comparative durability w’o must speak with inore diffi- 
dence, until the facts be ascertained by cxf)erience ; but I do not 
imagine that there w-ill ])e found ultimately much difference in 
this respect. I had an opportunity of handling part of a bar, 
referred to in a discussion on 4:hjs subject in the Newcastle Cou- 
rant about a year ago. It had been in me as part of a rail-road 
‘ about sixteen years, and except that the edges of the ujTj)ev sur- 
face were considerably rounded off by the action of the wheels, 
it exhibited >vonderfully slig|)t appearances of decay. The Bed- 
lirigtoft patent raXs arc merely a copy in malleable iron, as close- 

***■ 

• Treatise on Hail-roads, by Nicholas Wood, 

A practical ‘treatise on Kail.roads and Carriages, by Thomas TredgojJd, 
Who'll the naihcs of those gentlemen arc quoted, the abo^c arc the works re- 
to: 
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Jy ns the innimfactui’ing niachinery will allow it, of that form 
which had been found most advantageous for cast-iron rails. 
There are two distinct parts of that form, for which it will be 
useful to ha\e distinguishing names. The upper flat part, along 
which the wlicel rolls, we may, from its analogy to the old 
wooden rails, call the the rail ; to the part projecting 

downwards from this, we may appty the appropriate designa- 
tion of the heel of the rail. The keel is cleepr?st in the middle 
between tlic two. points, u|X>n winch tlie rail is supported. The 
vertical longitudinal section of the rail is ihcretbre som(3>vhat si- 
milar to the segment of a curve ctit ofl‘ by a chord. Now, as in 
the malleable rays., many such lengths are formed in one piece, 
the lower pcivt has an undulating appearance ; and the produc- 
tion of this irregularity in dcptli, is one of the most ingenious 
parts of the beautiful process of their manufac.tuic. As it is 
done by an excentric groove in one roller revolving opposite to 
a concentric one iii another, it is evident that this pan of the 
process cannot be repeated ; for the sect^nd attempt might mere- 
ly shift the undulations to other parts of the bar. l^esides the 
undulations thus produced in the lower part., llicro arc slighter 
corresponding ones produced in an opposilij direction, in tlie up- 
per part of the rail. To straighten this upper surface, the rail 
is put several times througli grooves in the rollers, wliich com- 
press that part in (dl di reel ions, but exert merely a lateral pres- 
sure upon the undulated under part. Thus, if there be any dif- 
ference of texture in the dilfcrcnt portions of tlie rail, the upi:ier 
part will be more dense, and the under part wdll approach nearer 
to the <-ondition of wire-drawn in)u ; and each wdll ])c of the na- 
ture best suited to n.‘sist the dilfcrcnt kinds of action to which 
they are exposed. But as the wliole process takes place on a 
short inass of iron, which is gradually rolled out to about six 
times its original length, and as the operation is iiuishcd before 
the metal has lost its red heat, it is not likely that there will be 
5iny perceptible difference of textuVe, or tligj, in uniformity or 
toughness^ the rail will be in any way inferior to other malJeablc 
iron. There is thus little probability of the occurrenct: of that 
exfoliation wb'ich it is imagined will take pface upon thepi by 
the effect of great pressure. Not tlie least appearance pf , it is 
to be seen on rails of this sort, which have had engnies of about 
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7 tons in weight, in constant employment upon them for above 
two ^years. 

The duration of the rail ought to Ikj determined by the pe- 
riod during which the upjier part retains sufficient thickness to 
support the pressure of die wheel, without being broken or fold- 
ed down ; and if it be found, that, in ^he malleable rails, the un- 
der part decays too rapitlly, then, as much iron must be added, 
beyond what is necessary for the due strength of the rail at first, 
as will enable the keel to retain its requisite strength and slifi- 
ness, unLil the upper part be worn away. Though somewhat of 
the strengtli and siifihess be lost, in a form of uniform depth, 
compared with that which is deepest in the middle between the 
points of support, \vhen the quantity of iron is the same, it may 
perhaps be found advisable to relinquish the vertical undulations 
in the keel ; in order that less surface and fewer angles may be 
exposed to the iiifiiicnce of moisture. This would be most ad- 
vantageously effected, by having- a keel of iiriifonn depth, ex- 
]ianded into a cylindrical form at its under surface. We should 
also, then, have a neat and convenient iiictiiod of attaching the 
rails to the blocks on >vhich they rest ; for a cast-iron chair or 
pedestal, formed so as to embrace this cylindiical part, might Ix^ 
slid on at the end of the rail, and pushed along to its proper 
place, ivhere it wouki keep hold of the rail without jiins or 
wedges. This sort of cliair could be so formed, us to obviate, 
to a great degree, the consequences of the partial displa^^nient of 
the blocks. The rail would have also the power of expanding 
longitudinally, without producing any derangement, and thu% 
on straight lines, very considerable lengllis of the rail might be 
welded together, without inconvenience. 

The breadth of tlic tram of tlie edge-rail is never, as far as I 
have seen, above inches ; and no such rule is observed, as 
that which Mr Trcdgold mentions, viz. “ That the breadth in 
inches should be tw^ice the weight uixin one wdicel in tons.” 
The rule is founded on the circumstance, that the loaded coaj- 
waggoas, in the neighbourhood of Newcastle-upon-'^J'yne, gene-! 
rally vveigh four tons, and the rails are almost aIwa 3 ^s about ^ 
incheSfbroad, — but along the same rails roll the engines also, 
carrying almut. twice the weight of a waggon. In fact, the rails 
havfe jbeqn gradually increiascd to their present breadth, with tlie 
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view of preventing them from cutting gn>ovcs in the wheels, and 
that breadth appears to answer well for the heaviest weights 
likely to be permitted on rail-roads* 

Tlie stran^je form of a rail-road, consisting of a single line of 
rails^ supported on upright pillars, proposed by Air Palmer, and 
recommended by Mr Tredgoy, will, I suspect, be found ap])U- 
cable to few situations. It dilfers from others, in requiring not 
only room in breadth and height, but also a clear sjiace of some 
feet below the rail. Thus, it cannot approach the surface of the 
ground without having a trench cut to receive it ; and to se- 
cure a level line, must require either very h/igh }>illars in the 
valleys, or deep excavations througli the hills. If it be not des- 
titute of curves, the motion on it must bo sknv and regular, else 
the tangential force of the load will derange tlie structure ; and 
if the pillars be inclined towartls the centre of ciu vaLiirc, to 
counteract the effect of one velocity, that inclination will suit 
no other. If a continuous chain were attached to it, as Mr 
Trcdgold proposes, it would meet with a very Marions obstacle 
on all roads crossing it ; for, except they should go over it by a 
bridge, it must pnxeed at a very expensive height above them, 
as it would then be impossible for a carriage to go through it. 

Air Wood has made the nearest ap]>roac]i lo the eomjJctc 
elucidation of the data necessary to determine the resistance 
upon rail-roads, and the power requisite to overcome it. The 
cxpeiiments made by Air Tredgold for tins j)urpose, do not ap- 
pear to be of much value, and in his book they are narrated 
too vaguely, to lead the reader to any decisive conclusion. In 
those which he has described, for^ the purpose of shewing the 
proportional resistances with different loads, and diflcrent wlioels, 
the weiglits which produced the motion seem to have been omit- 
ted in determining the mass moved ; and tlie real resistance, in- 
dependent of the accelerative force of the moving weights, is not 
calculated at all. In the two experiments, from which he dc- 
duccs^the real amount of tlie friction at the axle oI‘ the carriage, 
tUe proportion ^f the gravitating force, employed in accelerating 
the revolution of the wheels, was probably of sufficient amount 
to require alteration. Mr Trcdgold remarks, that ‘‘ He a- 
voided the smoothness and accuracy of workmanship,” in pre- 
paring his model, which could not be adhered to in mochuitjs 
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in Lise.^ Now, this forms tlie strongest objection to any reliance 
on his experiments ; for no model can have tliat relative smooth- 
ness, atid accuracy of workmanship, which is found in larger ma- 
chines. In constructing coaJ-waggons, which carry about three 
tons, the minutest attention is generally employed to secure ac- 
curacy of form, and smoothness <>f surface, in the moving parts. 
I had an opportunity of observing the importance of attending 
to those circumstances, while assisting Mr Wood to make some 
experiments at KlUiiigworth, in August last. In applying 
some new bearings to new axles, though both had been turned 
and polished in lathes with the utmost care, yet the friction at 
the axle did not b€3Coinc constant, and reach its minimum, until 
the carriages had been dragged about heavily loaded, during a 
whole day. It requires attention to those circumstances, to a*'- 
count for the difference in the ratios of the friction to the weight, 
as determined by Mr Tredgold and Mr Wood, the one estima- 
ting the friction at double the amount which the other assigns 
to it. 

In Mr WoodV table, representing the relative and actual re- 
sistances in difibrent experiments, there is somewhat of embarras- 
sing obscurity, arising principally from his not having narrated 
before, the whole circumstances of one of the series of experi- 
ments contained in it It is satisfactory to iind, tliat the re- 
sult of his two totally dissimilar methods of cx})erimeriting agree 
so closely. His deduction from them may apparently be de- 
pended uj)on in practice : That with wlieels, of which the ratio 
of the diameter, to that of the axle, is 12:1, the total resistance 
will be part of the weight of the wliolc caiTiage and load. 
I have had an opportunity of witnessing experiments, in which, 
by taking every precaution to obviate the causes of retardation, 
it was reduced very considerably beneath the lowest amount in 
Mr Wooefs table. We do not yet know exactly what proportion 
the resistance arising from the contact of the wheel with the rail 
bears to the whole ; yet, as it is evidently very small, and*prOba- 
bly diminishes as the diameter of the wheel increases, we may 
‘ deeide, that/be fraction of the weight expresses with suflS- 
accuracy the resistance at the axle, and that this quantity, 
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ctivided by the number of times the diameter of the wheel con- 
tains that of the axle, will express the whole resistance, when the 
machinery is in tolerably good order. This, when the ordinary 
wheels, three feet in diameter, are used, amounts to about 11 J Ib^ 
|)er ton ; so that, If the constant progiessive effort of aiiy power 
be known, we can readily tell with how much it ought to be load- 
ed on a rail.road. 

There is a very great vancty of opinion imd statement witli 
respect to the }x>wer of Jiorses at rlifferent velocities. The ex- 
pei‘inients do not yot seem to be sufficient in miinber, and suf- 
ficiently varied, to afford unquestionable c'Oii elusions. 'Phe for- 
mtila {IS — seems to give the vi‘iocity coiTcsixmding to the 
maximum effect, a higher value lhan experience warrants. 'J'‘he 
Tables given by Mr Wood, of the performance^ of liorsos on 
the colliery rail W7iys, rc‘present the c'ffect of t lie horse as so very 
irregular, tliat they lead to no very satisfactory conclusions ; 
liecause Sve do not know what effect such irregularities may 
have, in iniluencirig tlie amount of tiio work done, llis state- 
ment, that the power of a horse travelling fiO miles per day, at 
the rate of H miles pcT hour, may be i\‘})resentod by Jb. is 
more probably under the truth than above it. Mr Trcdgold 
ha.s pointed out, that the general formula ought to include in 
it as an element, tiie length of time during wliic h the labour 
is continued ; and that, corres]>ouding to eacdi a&sunuxl dui'a- 
tion, tlicre is a velocity which produces a maximum of effect, 
and that tins velocity must have a certain rc'lation to that rate 
of motion wliich a horse can sustain unloaded, during the num- 
bet' of hours assumed for the deration of his labour. Hut the 
rissumptions from which are deduced the nimwrical values of 
those velocities, are either unintelligible to me, or are totally 
inadmissible. There results from tliem the strange jiosition, 
that the muscular force whicli can be ciontinued for a day, has 
to the weight of the animal the ratio of 3.37 : 1, thcnigh in fact 
the true ratio is more nearly the invei se of thi.s.» If, according 
-to Mr Tredgqjd's estimate, a horse could exert a constant force 
of 1S5 lb. during 6 hours, at the rate of 3 miJcji per hopr, his 
day’s wprk on a rail-road would, at the rate of 11 J lb. per ton, 
be 10.8 tons conveyed 18 miles; according to Mr Wood’s. esti- 
mate, it would be 6.6 tons conveyed 20 miles. In these esti- 
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timates, and in those of Mr Wood^s table, p. 239» the weight of 
the carriage is considered as part of the load, md this iii gene- 
ral is rather more than one-fourth of the whole weight. 

These theorems express only the relation of thc^ effort to the 
effect, on a dead level On an ascent, not only must the resist- 
ance be increased, but wherever the moving power resides in a 
moving body, the effect of its effort must be diminished. Thus, a 
horse weighing lOcwt. walking unloaded up an ascent of 1 foot 
in f33, would exert an effort nearly equal to that of dragging 
1 ton on a level railroad. The weight of the moving body is 
peculiarly worthy of attention, when locomotive engines are em- 
ployed. In the theorems on this subject, as they are stated by 
Mr Tredgold, the weight of the engine is not admitted as part 
of the load ; but it bears too great a proportion to the whole 
load, to be safely neglected, and the introduction of it will be 
found to uiodily very greatly the practical conclusions to be 
drawm from the formuhe. 

Let E represent the w eight of the engine, and a be that frac- 
tional part of its w<;ight representing the avaiia})lc friction 
which produces the progressive motion of the engine-wheels 
on the rails; tlieii E a will represent the engine’s force of trac- 
tion upon a level 

Let i be the angle of inclination ; 

W the weight of the w^aggons and load ; 

y the friction at the axle of the waggons when the pres- 
sure is 1 ; 

71 the diameter of the wheel wlien that of the axle is 1*; 
then we have the general eqj.iation to express tlie relations of 
those quantities, 

E (a ip sin i) = W ziz sin 

The 'upper signs give the equation for ascending slopes, and tlje 
lower that required for descending slopes. W maybe express- 
ed by a multiple of E, and in that case wc shall be able to %d 
the ipclinatit^n at which any required proportion of the work 
doiie on a level may be performed. If sin i = o ; then 
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or the prop*^ load for an engine on a level is aght limes the 
weight of the engine. 

Tf wo wish to know at wha*? inclinjilion the engine would re- 
tain only half its power, avc may make WrT:4E ; then sin i = 

or the ascent will be 1 foot in 250, or about 21 feet p')* 

mile. In this case, two engines would ])erforni the work of 
one on a level. The use of two engines on such slopes, one 
acting in front of a train of waggons, and the other behind^ 
them, has been proposed by Mr Stephenson of Newcastle-upon- 
Tyne; and where the inclinations are of considerable length, 
would form u most convenient metlioil of surmounting thon- 

If, in the general formula, wc make sin i and use the 

lower signs, we will find that, «at that iiu lination, one engine 
will travel down with forttf-foiir times its weight, or eleven 
times the load w'liich it could drag up tlu* ascent, lly the 
same formula, if the effort of a horse, at any velocity, be repre- 
sented by of his weiglit, he will, on a level, drag twenty 

times his weight ; and tlie inclination at w liich Jiis load, with 
the same velocity, ought to be oiic-half, or only ten times his 

weight, is The effort of a horse in carrying a load, is as- 

sumed to have, to liis powder of traction, the ratio of ; 1 ; or 
^ is substituted for sin i in tlic* first member in the ec|[uation. 

This is on the supposition, that the friction of the carriages is as 
small as that which is created on rail-roads. If tlie friction 
on a common road amount to five times tliat on a rail-road, 
the load, in the same circumstances, will, on a level, be four 
times the weight of the horse; and the inclinatk^n, diminishing 

ihe load to Ohtj-half, will be or 1 foot in 47 nearly. Henc*e 

we see the necessity of diminishing the rate of assent on public 
roads more than is generally done, as well us improving tlie 
surface. 


1 
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The same forinuia will afford us the means of. discovering 
wlmt ought to be the inclination of a rail-ribad, when the traffic 
in one direction bears a known proportioxi to that returning in 
the op{>osite one. If we make the ratio of these, loads, ex- 
pressed as multiples of the weight of the engine, Mo be ^ : 1 ; 
then, taking the values of sin i from the equations, with the 
upper and lower signs sej)arately,^we have the resulting ecjua*^ 
tion, 


sin i 




If 9 r:: 2, and the other symbols express tlie same quantity, as 
Ixifore, 


Sin i : 




in this case W 0, and j W =: 1 2 ; or an engine which, on 
a level rail-road, drags eiglit times its own weight of load- 
ed carriages, will, on an inclination of 1 foot in 066, drag up 
six times its own weight, ami will drag down twelve times 
its own weight. If — 4, which is nearly the proportion when 
loaded carriages desceiul and empty ones alone return, the in- 
clination required is about ; in this case the weight di'agged 

up ought to be nearly 4.8 times the weight of tlic engine, and 
that taken down the inclination ought to be rather more than 
nineteen times the weight of tlie engine. If E — 7 tons, the 
weight of the empty carriages wdll be about SJJi tons, and the 
weight of the goods conveyed on them will be about 100 ton.s. 

Eroni the great effect w'hi<;h the weight of the engine aiul 
load, independent of their friction, has in diminisliing the pro- 
gressive effect on iuelinatioiis so small, we may perceive how 
little can be gained by enabling tlio engine to ascend greater 
inclinations ; since we must make a great disproportion be- 
tween eitlier the loads, on a level and on an inclination, or their 
velocities. 


(To h) continued,) 
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T?HE following Table, -which contains a pretty complete enu- 
meration of die late observations on the Variation of die Mag- 
netic Needle,* will lie useful to those who may not have oppor- 
tunity or leisure to consult t^e different works through which 
they are dispersed. 
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Obs. 

Loni^UuOe, 

W. 
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N. 
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1 

no 

51 

o 

63 

/ 

27 

o 

37 

30 

1824 

r.yon. 

2 

48 

9 

59 

49 

48 

38 

1819 

Vany. 

3 

61 

59 

63 

44 

00 
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4 

62 

8 

63 

29 

60 

56 



r> 

61 

50 

63 

58 

61 

11 



0 

62 

8 

03 

26 

61 

23 



7 

62 

9 

03 

20 

61 

50 



« 

59 

12 

70 

29 

74 

39 



9 

57 

36 

73 

23 

80 

1 

1818 

Kos!?. 

10 

67 

56 

71 

1 

80 
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59 

56 

72 

0 

no 

55 

1819 
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]2 

68 

37 

70 

22 

80 

59 

1820 

13 

60 

0 

73 

0 

81 

34 
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14 

60 

H 

73 

5 

82 
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15 

60 

12 

73 

3 

82 

37 
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0 

75 

51 

87 

50 
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17 

61 

5 

75 

32 

88 

13 


18 

64 

15 

75 

50 

90 

18 



19 

64 

41 

75 

59 

91 

17 
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*20 

71 

18 

71 

10 

9) 

29 
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21 

61 

43 

75 
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22 

65 

40 

75 

55 

92 
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72 

54 

76 

30 
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8 

74 

25 
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58 
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25 
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28 

77 

22 

73 

31 
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47 
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78 

18 

76 

K 
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1 
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28 

89 

22 

73 
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17 
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29 

88 

in 

73 
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41 
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47 

74 
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33 
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54 

75 

3 

158 
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74 

58 

151 
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75 

35 

135 

4 
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36 

uo 

27 

75 

7 
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37 

no 

49 

74 

47 
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48 
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no 

34 

74 

47 
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17 

1819 
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ni 

37 

75 

3 
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2 
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40 

m 

55 

75 

13 
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15 

f 

41 
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57 

75 

5 
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74 

9 
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in 

42 

74 

28 
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11 

74 

27 
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35 
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i ... 
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47 
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4» 

115 50 
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50 
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51 
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52 
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55 
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51 
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55 
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56 

114 25 
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57 
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65 13 
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5« 
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42 50 
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50 
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65 43 
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60 
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67 10 

41 43 
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01 

106 40 

67 40 

41 10 


... 

62 

110 41 

67 54 

10 40 


... 

o:i 

loo 46 

67 7 

40 38 
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64 

113 34 

64 2 
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65 
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114 13 
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71 
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72 

113 22 
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74 
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75 
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77 
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21 18 



«<» 

lOO 23 

56 24 

22 .->0 



6} 

111 16 
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67 
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66 
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01 
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^ ... 

05 
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07 
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06 

00 
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k 
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Aut. XVIII . — Otmrvatims and ExperimenU on ilwSiruUmc 
and Functions of the Sponge. By Robert Edmokd Grant, 
M. D.j F. R. S. E., F. li. S., M. W. S,, &c. Continued 
from VdL XIII. p. 346. 

ISpONGES grow so abunflantly on onr rocky coasts, ami attain 
so considerable a size, that few aninuits can be said to present equal 
facilities of observing their natural habits, or of discovering their 
properties by cxporiincnt. Montagu, many years ago, described 
thirty-nine species inhabiting the British shores ; and nearly half 
.that number occur in tlic Frith of Forth, which will be men- 
tioned individually in describing the skeleton of this animal, and 
^the characteristic dilforenccs in the forms and arrangement of the 
spicTila ill different species. Almost every rock along our 
coast, placctl near low-watci'-mark, supports some species of 
sponge ; and, as tar as my experience goes, the same is the case 
with every other shore visited by the waves of tlic ocean. 1 
have found them growing alike on the sheltered transition boul- 
ders of the western shores of Italy, as on those which break the 
force of the tempests in the Bay of Biscay ; and I have round 
the most delicate of our British species, spreading alike ou the 
stupendous primitive cliffs of the AVostcni Islands, exposed to 
the ra})id currents and constant swell of the ocean extending to 
the American shores, as on the secondary rocks in the more shcl- 
tcred bays of our eastern coa^t. The Sponf^ia papUlans o\\A 
S. urens, line the sea-worn cavities and fissures of quartz, gneiss, 
and granite rocks, on the western pixmiontovies of the island of 
Islay ; and the same species spread over the sheltered hollows of 
the decayed greenstone columns on the coast of Dunbar, In 
the deeper parts of the Frith of Forth, the sponge so much a- 
bounds, as to encumber the dredges employed by our fishermen 
in collecting oysters, mussels and clams ; and when thus torn 
from its native scat, by the long continued apd daily ojiera- 
tion of some hundred d)*edgcs, it is washed ashore alive on diffe- 
rent parts of the coast in such quantities, that it collected with 
other zoophytes and fuci, to manure the adjacent land»s. *So nu- 
Bacrous*arc these animals in more soiuhcrn latitudes, that the 
yOL. XIV. N<). 27. .tANUARY 1826. It 
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collecting of them for the demaiuk of commerce, Ibnns a lucru^ 
tivc profession, with many on the coasts of Calabria, Sicily, and 
the Grecian islands ; and in a single ^^oj^age to the Soutli Seas, 
nearly 100 distinct ft})ccics were collected, which are preserved in 
the museums of Pm-is. • 

If the irritability of the living sponge, therefore, has hitlierto 
escaped obsciwation, that (‘annot iJe attributed to the rarity of 
the animal, although this circumstance has been complainaJ of 
by Mr Ellis and some otiicr naturalists; nor can it be ascribed 
to the smallness of the objocl, or thedifliculty of examining it in 
its native retreats ; for sex oral species of sponge attain, even iu 
our cold latitudes, a magnitude of some feet ; and many of them 
grow so near llie shore, that they arc left exposed for two or 
three hours during llie recess of every ordinary tide. At Leith 
and Prestonpans Pay, tlie Spon^ia mrns or tomentosa is ob- 
served, ill places accessible at low-walej*, spreading over the sides 
of rocks, and insinuating itself into all the interstices of the roots 
c)f fuci, wilhoul venturiiiglocTmib up along their stems ; but, in 
<lec]) and tranquil situations, where the fuci are less agitated by 
the waves, and attain a grcaier si/o, tlu; tomaitvsa attaches itself 
directly to the stems of the large Eucus pahnatus, along which it 
mounts to an extent of more than three feel, with a thickness 
often exceeding an inch from the rnirfiice of tlic plant to thy cx-^ 
tcrnal surface of the anlin:!] Ti thus (‘liokes vp the superficial 
pores of these .sturdy plants, — diminishes their ‘Supply of nourish-* 
ment, — adds to their weight, — causes tlieni to present a greater 
surface to the motions of tiie /ca, anil, in till., erJiauslod condi- 
tion, the plants are less able to retain their aUachrncnt to the 
rocks, or combat with llie storms, vxluch generally wash them 
ashore iu great c[uanlily, loaded with these large sponges in the 
highest degree of vilalliy. Sometimes the /isliennen’s dredges 
arc brought up from deep water nearly half filled with bushes 
of the Spongut coalita ; and specimens of the Spottgla dkhoUh- 
ma are sometimes di’cdg6d xicar fnchkeith, measuring a foot in 
length, and nearly as much in breadth. ^ 

When two siionges of tlie same species come into contact with 
each otlior in tfic progress of their growth, they unite so com' 
pletcly, as not only to obliterate the line of junction, but even 
communicate freely by their internal canals. Thus I have seen 
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a focal orifice formed exaclly at the place of the jo net ion betwo^ ii 
two branches of lljo Spongia oculata^ and commuiucating with 
l>oth^ althdugh these branches were hanging by dilFercnt stents 
and separate roots, from lljc roof of a small cave. Wlien branches 
of the Spongla xeraynpdina or ventiUihrum, or of the Spongut, 
prolifera^ arc kept in conta^jt witli caeli other, by tlic waslfmg Uj) 
of stones against them by the tide, or by tying iheui tog<‘l]ici', 
they anastomose hit lie freest manner, and produce combinations 
fiirm, ivhicli rciulov the distinction of hvanclicd s})ccics by 
that character extremely pcrjilexing* TJiis power of uniting is 
niucJi more strikingly excmphlied in the sessile species; lor we 
frctpiently observe the side of a rock studded over w ith separate 
young SpongifC papUiares^ iK>t larger than a pea, v/lhch, in the 
course of a few weeks, unite into a eonliniious surface (ifsjionge 
of more than a foot scpiare; and it is anuiring to obscri’Mlic 
spreading and uniting of tlie young Spongiu parasUictv^ on tiie 
back and legs of the living Cancer araueu:-, Peal., where they 
iVc(pient]y collect tt> the ininilvr of li)rly or fifty » inierrupt the 
joints oi' this lazy crab, spread Ilk*' a luautlo over Its bark, and, 
from want of space u* civep upon, rise in fanUu-tic ornamenl.. 
upon its head, Aviucb tiie crab unal)le to rciuoM*, from dn 
small extent of motion aumittetl of by its Ifmgc-iikc joint;. 

13 i{ferent species of sponge do lua unite logcibi-r when they 
come into contact: lliey Ibnn a slight, rallicsion. Inn the. lin** ol 
separation is easily tvaccil, and Uiey can be disuifitcu without la 
ceration. When the Spongla uonvnlasa nicels tlu' SpiOtgia pa ^ 
pillnriSf the margins of both adlu re togeiber, rir.c a little from 
the rock, and proceed dircclH ouWard, as i feudeav miring to sur- 
anount each other, till their contest is arrested by the ticfiou of 
the waves, wd)icb would soon tear olf the unsupported margins, 
if they proceeded outward to any considerable i-xlent. This 
power of uniting, possessed by the individuals of the same spe- 
cies, is conrimon to the sponge with plants ; and, as is proved by 
iiteriaae monsters, with all the liiglier orders of Vniimals, and is 
ilm reason wb)^i we frequently find even the small sponges of the 
J?rith of Forth covering a continuous surface of eeveral fjquare 
feet- I have found spongc.s of sucli magnitude on various 
parts of our coast, accessible at ordinary tides, and very nume- 
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rolls during the recess of stream-tic1c»s, I am forced to differ from 
Mr Ellis, who states, in apology for his deScicnt account of this 
animal, that it is very rare to find sjxjnges on our coasts, which 
have not been long removed from the places where they grew, and 
whose structure has not been very much injured. In so far as size, 
and number of individuals, and vanrety of species, are necessary 
to an inquiry into the structure and functions of this animal, the 
anatomist, who confines his investigations merely to the species 
of tiie Frith of ]^ortb, will find no reason to envy the opportu- 
nities of Marsigli, Donati, and Olivi, who examined tlicm on the 
shores of the Adriatic ; of Jussieu, who cxauiincd them with the 
microscope on the coast of Normandy ; Spallanzani, on the 
shores of the two Sicilies ; Cavolini in the Bay of Naples ; La- 
ffloiiroux on the coast of Spain ; Schweigger in the Gulf of Ge- 
noa ; Bose, Feron, and I^csuciir, who examined them in Equa- 
torial seas ; nor of Peyssonel, who investigated the nature of* the 
sponge on the shores of Europe, Africa and America. 

Most sponges, like Thalassiophytcs and the lower classes of 
marine animals, suffer, without inconvenience, the occasional pri- 
vation of their natural element; «and the s]K'cies seem to possess 
this accommodating power in different degrees. The Spoitgla 
dicliotoiaa inhabits very deep water near Inchkeith, and I have 
never seen it deserted by the tide ; the Spongia coallta chvers 
our oyster beds under twenty or tiiirty loot of water, and por- 
tions of it growing in their natural situation, arc seldom deserted 
by tlie lowest tides ; the Spovgia paniccUy and die Spovgia i'e- 
Tiata^ (a species which, I believe, undcsevibed, and wliich I 
have SQ named, from the regular dose ranges of fecal orifices 
wliich traverse its flat, smooth surface, and which arc never raised 
to the extremities ol’ projecting ridges, as in the S. crlstatn^ but lie 
on a level with the general surhice of the animal, as in the 
mcea^ along with wliich it is found on the under surface of r<xjk.s ; 
see collection in College Miiscuiiu Hpongia seriata, Gr.), arc fbuntl 
abundantly on* rocks which arc only left uncovered during the 
ebb of stream-tides, and arc not accessible at ordftuiry tides ; ^ tlit 
gam^ ts the case with the S* ocuhtay pahmtay proU/hray/^^iper- 
ampelina, and cristata ; the S, urens and A. papUlaris on Leiili 
locks, remain for more than three hours uncovered during mo- 
derate tides; the Spongja cQmpresmp wbkh at Loith is^ com- 
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paratively rare, and ivinains only alxiut an Jiour exposed to the 
atmosphere, is, at Prestonpans Bay, one of the most abundant 
and hardy species, hanging in thousands from the roofs of the 
most exposed caves, and rcramning uncovered for three hours, 
during moderate tides. Although most of the species ai*e thus 
periodically exposed to tli^ air, this is no way necessary to 
their existence ; for the same specit^s whicli grow nearest to the 
shore, are likewise inliabitants of’ the deepest water, as is seen by 
their being east ashore attached to stones, sliclls and fuci, after 
storms, and hy their Jre(|iient appearance in dredges employed 
in deep-water ; and we frequently iind specimens of tlie Spongia 
qmpillaris^ and Spong'ta lomcntosa or nrrns^ lining the sides oi‘ 
limpid pools during tiic retreat t)f the tide, where one-half of the 
animal above the siiriace of the water is subj cried to long and 
regular visitations of tlic atmosphere, while the other half be- 
neath the surface of the pool is never exposed to its influence 
from birth till death. 

In all these sponges, we can not only perceive distinctly the 
currents rushing from the fecal orifices; but, Avilh a little atten- 
tion, w'c can likewise perceh^e, with the naked eye, the pores on 
their siirfacc, by which tlie water enters into the internal canals ; 
and, in some of the species Avhere the poi*cs arc large, c can see, 
Avithout the assistance of a glass, ])aniclcs of matter drawn into 
the pores. I have not met with any kind of living sponge, in 
Avhich the pores and fecal orifices Avere not visible, filthougli one 
might bo led to suppose, from the statements of KSchw eigger, and 
other naturalists, that some species of this animal A\ant these, 
openings, and are entirely covered with a gelatinous crust, 
through which water soaks by a kind of infiltration. When we 
place a branch of the Spongia cmUtiiy in a Avatch-glass, with sca- 
Avater under the microscope, and look attentively along the side 
of the branch, at a distance Irom any fecal orifice, we sec the 
small particles suspended in the water, beneath the surface, rush 
with an increasing velocity tow^ards evciy l^rt o*f tlie smooth sur- 
face of the bt£mch ; the smaller particles pass in and disa})]>ear, 
Avhile the larger, are arrested, and cling to the side of the sponge, 
wher% iu the natural abode of the animal, they Avould remain, 
till washed away by the ceaseless motions of the sea. A thin 
portion cut from the surface of the coalUay and viewed through 
the reflecting microscope, is seen to oe evety Avhere pierced with 
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polvgon.il poros, wliose parietcs arc ibrnietl by fasciculi of 
str.-iight, oyiiiitlric^l^ poinktl .'^piciila of consklorablo strenglb ; 
and wo can porccivc jxirlicles of matter driven with some force 
iiiimigh the }>ores of this dctaelied portion of spou^. Were 
the branch oi'the coalifa not completely under the surface of the 
water, tlu' rush <»f particles Jo its porous surface might be mis- 
taken for t!ie rcMilt of cohesive attraction, as we sec particles 
floating oil t!ie surJlico of water rush towards any dry, solid body 
in their iininctliate vicinity. If we raise the extremity of llie 
brancli of the roidito. aliove the water oi' the watch-^glass, and al- 
low the fwal {>rillce to conlinue its current under llie surface, 
sre see liiat oil llie particle^ of dust that liglit on the surflricc of 
the v^aler arc tjuickly conveyed along to the exposed ])ai*t of the 
branch, where they are cither arrested from their size, or are 
seen to luJi into the lying’ on a level with the surface of 

the water. Frenu tik* "pores, they pass down through the in- 
ternal canals to I he it cal orilice, which propels* them to tlie sur- 
face of the water, to recomme nce their mysterious circulation, 
^rhe piti'cs of the living Spov^'id nKiIUa are not v('rv obvious to 
the naked eye ; but ore seen large and distinct over the whole 
surface of* bleached portions found on lln^ shore. 

Tltc pores of the iiving Spongm patncca arc <piite vk^ible, tvith- 
out the assistance of a glass; and ihc canals rmd ucal orilices of 
this animal are imcomaionly wide, in a j>{>rtion of this sponge, 
placed pcqvcndieulariy in a glass of clear soa-*watcr, I could ficr- 
eeive, through the sides of the vessel, with the a'^ distance of a sin- 
gle lens, particles of matter distiiicth^ drawn into the pores. On 
rubbing some ]Knvdercd chalk •ligiitly on the surface of the 
:^ponge, and rejilacing if in the water, I could see, with tlic na- 
ked c*yc, at the distance of six indies, some jiarticles of the chalk., 
which still clogged the margins of the pores, successively driven 
into the interior, and <r!sn])pear. One of the ova of this animal, 
swimming about by its owa spontancou.s motions, like the ova of 
several other zoop'hytes observed by Ellis and Cavolini, hapjSen* 
ing to como very near the surface of the sponge, I bbservet! siid- * 
donly dfawn towards tlic opening of a pore ; and, from being 
too argo to pass in, it was held in that situation for a time, by 
the entering current, till it disengaged itself, lly accelerating ihc 
motions of the cilite which ^covcf its surface : for the ova of this 
ammal contain many' distinctly formed spicuUk and are not ca- 
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pablc of moving by changing the diapc of their bodies, as the 
ova of the madrejMJire, gorgonia, and scrtularia arc said to do, 
but arc seen to swim about, by the rapitl vibraticii of die cilise on 
thoir surlVc, while the shape of their body remains jjcrlbctly 
unchanged. The pores of the Spongki pankea arc frequently 
obliterated in dried spcciinctis, by the lirudening of the gelatin 
nous matter into an opaque membrane over the surface ; and 1 
have frequently produced the same cippearancc in other flat spe- 
cies, by drying them Inforc their gelatinous matter bad been 
sudicicutly extracted by boiling water. This artificial covering 
resembles the gelatinous mantle of mcflusjc drviiig anti harden-. 
ing in the siimmcrV, sun, wldcb w e have seen strew oil over many 
of the shores of Kuropc, and is probably die same with the com- 
pact crust spoken ()f by many natinvui^ts as covering diflerent 
ft[K*cics of sponge. 

In most sponges, the currents tJirougfi the })ores, canals, and 
focal onficcb intermit, as vve ha\c ?eoii ah>ove, widioui inconve- 
nieiice, daring ciery roce^.s of t!ie tide; fla i)o fecal orifice that 
is above water is ever observed to pour forllt a stream, evt'n 
though the rest of the animal he eiuirely under the surfaco; aial 
it is curious to observe, on the sides of pools, one-lialf of tliC ani- 
mal under tlie surface, carrying on ii circulation of water con- 
stant through life, while the other half above the water of die 
pool is subject to fre(]uent and long inteniiis^ioia^. 

Aibcal orifice, raised only Iialf above the surfac'c of tlie water, 
produces a cuiTcnl which has a ]);nverl*ul efiecl on the particles 
floating near it. When a ixirtion of sponge is ccinfmeil in the 
same basin of water for about ^tw<) days, the curroits a[)j)eav to 
have entirely ceased ; hut, on ]il‘inging it again into v, aler newly 
taken from tbc sea, they are reiuwvetl in about two nfiuutos, and 
continue nearly with their original force ; Imt I Irnv seldom 
kept sponges alive, in their adult slate, for more dian a Aveek. 

1 have frequently caused the ova to fix lliemselves on watch- 
gl^^es, and have reared them for a month. As far as I have 
been able to libscrve, the animal never intermits spontaneously 
the currents, and renews tlicm again in the same waiter. In 
ceasing, tliey are observed to die away gradually ; and no burn- 
ing, or tearing of any part of the animal, causes them to interniit, 
though it hastens the period of thpir total cessation, A ther- 
mometer placed in the water, and another plunged to an equal 
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depth in the substaned of the anifnal, when the cui*rents are 
full activity, indicate no difference of teinperatute^. 

Having observed that the structure and disposatlon of the 
pores, canals, and fecal orifices of the sponge had an pbvious re*' 
laliou to this circulation of water through its body, I could no 
longer doubt that the currents formed one of the living func- 
tions of this animal ; and, as the existence of this living function 
was instantly ascertained, by placing the sponge in sea-water, 
and was so conspicuous as to be visible at the distance of ton 
feet from the annual, I emplojxd it in all my succeeding experi- 
ments, whenever it was of the slightest importance to ascertain 
that n»y s|>ecimens were siill alive. As I had already satisfied 
myself that the focal orilic'es had no concern with the production 
of the currents, by observing that they continued the same, when 
all llie papilla' M'oro cut off, and finding it im})ossiblc to deter- 
mine, from the discordant statements of naturalists, how far this 
futiction might depend on the contractile power of tlte animal, I 
performed several experiments to ascertain the extent of this 
power, in order to compare it with the force of the currents, and 
to observe how far the properties ascribed by the ancients to the 
sponges of tlm IMediterranoan, agreed with those of the sjxjcios 
now inhabilmg the Friih of Forth. 

I first selected a young branch of the Spongia coalHa^ whlcli 
I judged, from the velocity of its currents, to be in perfect 
health ; and, in order to observe it minutely, and at the same time 
to preserve it, as nearly as |K>sslblc, in its i>atiiral state, I place<l 
it in a shallow vessel, with some clear sea- water, in the light of 
the sun. On touching its body sraiartly with the finger, and ob- 
serving it for five minutes afterwards, I could not perceive any 
trembling motion of the animal, or any gradual contraction of 
its body ; it did not bend itself to cither side, nor could I per- 
ceive any hollow formed at the place touched. When the sur-* 
fac« of the Lohularta digit(ita is touched Avith the finger, there 
follows not only* a retraction of the polypi, but, the zoc^faytO'^ 
continuing to contract its fleshy axis, there is a slight hollow at' 
length formed on the surface, at the place, whefe the finger 
touched. I flow thrust a needle through the body of tlW ’atli-i 
mal ; and, bii withdrawing it, 1 could not detect, with 
ance of a lens, the most languid motiort- of the part,f or tf the 
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brascb, although the currents continued unaltered. On pour- 
ing off the water, I let feill a drop of nitric acid on the middle of 
this single branch ; the corrosive poison sunk like w^ater into the 
body of the animal, and, though again watched for five minutes, 
there was no perceptible shaking, or bending, or shortening of 
the sponge ; nor could I observe any shrinking or depression on 
the place where the acid fell ; that place of the branch quickly 
assumed a milky-white colour, while the rest retained its natural 
bright straw-yellow colour. When llie conUta is young, its 
branches are long and slender ; they sliooL in all directions to 
seek for points of attachment, and adhere to, or envelope, every 
thing they meet with, living or dead, animal, vogctable, or mi- 
neral; wherever the branches cross or touch each other they 
form a perfect union ; sometimes the animal spreads as a layer 
over an oyster-shell, or covers a rock like a convoluted bush, or 
like the ix»ot of a fuciis, or forms a cement, connecting into a 
all manner of shells, stones, or broken glass ; sometimes it forms 
an irregular mass, with a [lorlectly smootii suriiice, without any 
point of attachment, rolling to and IVo, at llie mercy of the waves. 
As it advances in life, its colour assumes a darker shade, with a 
tinge of brown ; it becomes less smooth on llic surface ; loses its 
transhiconcy ; and its fibrous part predominates, as tlie hard parts 
(»f otlier animals predominate progressively from birlli to decay. 
After storms, or during the dredging season, irregular brancljed 
masses of it are left at low water, along with the spatangus, and 
many other interesting animals, on lh<' extensive sands of Mus- 
selburgh. I have frequently repeated ihe above ex]>erimenLs ou 
the coarse, rough branches of the adult coiditciy but with the same, 
result ; the acid seems partially to dissolve the part, and renders 
it at longtii more transparent. 

I next took a portion of the Spong^hi urcjis^ winch formed a 
covering of nearly an inch and a half in thickness around a 
large stem of the Fucus pabnatus or dig'itatus. It liad been torn 
.frirn'i^tlm rocks in deep water, and was loft on the sands by the 
retiring, tide, Being perfectly entire, and uninjured, and some 
feek Wngth, I plunged its thickest extremity into a basin of 
watj3r,^h) observe its currents, and touched the immersed surface 
with the finger^ but no kind of contraction or trembling motion 
w€^-e perceptible ; no, dimple formed at the part touched. Hal- 
ving raised the immersed part a littld from* the water, after two 
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pins had been thrust into its surface, parallel and near eac'h 
other, I struck, with a rod hot wire, the exposed part of the 
surface between the pins ; but, what I little expected at that 
period of my inquiry, tlie parallelism of tlie piris^was not dis- 
turbed, nor did tlicy seem to approach each otlier in the slight- 
est degree. Lest the ])ins might h^ivc approached each other, in 
a small degree, without disturbing their parallelism, I placed 
thcin on a part of the aniiiial iieAvly raised from the water, and 
measured their distances with a pair of compasses ; but, after 
iveeiving some smart strokes with a red hot iron, on the surface, 
between the pins, lialf an inch dihtant, the points of the com- 
passes still coincided with the heads of the pins; there seemed 1o 
be no more cfloct jiroduccd on the living animal than would Ixi 
produced on a jnecc of coimnon moisten<‘d s]}onge. The sur • 
face of the when young, is somewhat Iransjjarent, and (?f 

a ycllowisli-grey colour ; luil, as it advances, it acquires a bright- 
er yellow colour, and more <jp;u*ity ; when looked closely into, it 
appears (*ovcred tvitli a net -work of tlie hncsl gauxo, the pores 
being visible to the naked <\yc. I had impes of inducing mo- 
tion in tliese })ores ; but, on observing them through a glass, 
wliilo J irritated tiiem with a neodJo, I could perceive no cliange 
in their dimensions. When this sponge spreads on the sides of 
rocks, its local orifices are observed to be mof*c raised from tlje 
surlace than in portions of it surrounding fnei, corallines, or 
other moveable bodies; mid they are Jikc^^i^:e more thin ami 
transparent on their margins; so that, wliei; tlie urens^ taken 
from siicli situations, is kept for a time out of water, the first 
parts which begin to collapse or conti'act, by drying, arc gene- 
rally these transparent lips of the orifices. This takes place equally 
ill dcail and living s])oeimens, and might be mistaken for an ef^ 
feet of irritability ; it is tlie only kind of motion I have ever been 
able to produce in these parts, 

III Prestonpans Bay, the tide has excavated, in many places, 
the beds of soft klatc-clay from beneath tlie outgoings of the tokL.- 
stone strata, and has thus formed ininmicrable snfall caves .wlnclf 
are slitiiercd from the direct force of the waves, by lofty ridges 
of trap-rocks extending to a great distance from the shuro:/- In 
those sheltered recesses, far from tlie main current of iHe Frith, 
nnmoroiis species of Alcyonium^ Ijibularirv^ Scrtulari<^^ CorallU 
nds^ TubuIarifTy Flu^iree^ branched sjwngcs, and other zoophytes, 
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dispute with different species of the Darts, Ascidid^^ Actimn:, 
and myriads of the testaceous mollusca, tlic possession of a calm 
and secure retreat. At low water I have often punctured and 
irritattid the^onds of the branches of the oculata^ xerampdma^ 
prorifera, and palmata, wJiilc hanglngj uninjured, i’rom tlic 
roofs of these caves ; but In^ve never o})servcd the slightest re- 
action or shrinking of any kind produced by the animal. I 
have tried the same on many sessile species covering the rocks, 
and with as little success. I have plunged portions of the 
l>iMn<:!»od and sessile sponges alive into acids, alcoliol, and ant- 
rnonia, in order to excite their bodies to some kind of visible 
contractile motions, but have not protliiccd, by these ];oweri‘id 
agents, any more effect upon the living f>nccimcns, tlian upon 
those which had been long dead. 

Strange as these results may at first appear, in an atumal of 
such magnitude and softness, I am happy to find that they per- 
fectly agree with tliose obtained by tlie most eminent t)bservej‘s 
Oil the sponges of warmer latitudes, ilosc and Peron could not 
observe the slightest motion in any of tlio numerous species 
whidi (hoy collected iii their voyage‘«i. Sjiallnni/aiii and Ollvi, 
by jHineluring and tearing tlie living aiiima), coukl not produce 
tlie smallest contraction. (’avoliui couui not produce the 
slightest shrinking of the aniniiiis, by jaercing and bandlliig 
mai^y of them adhering to the rocks, under water, in tJie Pay 
of Naples, during a perfectly calm sea. .Seliweigger ]jerfonncd 
{n.uiy cxjienmeiUs to diseowr the lontraetilc power of the living 
r ponge, hut could ni^t ])roducc the slightest motion in those in- 
habiting the slisorcs of tlie IModiterniuean, aliliough he was mis- 
led by Miu’.slgli and KHis to believe llial tlie animal bad tlie 
}>ow'er of sucking in ami sejuirting out water by the focal orifices. 
I cannot therefore help thinking, tliat the natunilists of Toroiui, 
more tlian twenty eeiitunes ago, and Aristotle, who seems to 
agree with them, came nearer to the truth in denying that the 
living sponge contracts itself, when touched, than Cuvier and 
» l^amarck, wlm maintain at present a contrary opinion. In op- 
[x>sition to the observations of so many naturalists, Lamarck aji- 
peals tv tlie testimony of the Greeks, in proof of a contractile 
flower €3tisting in the mass of the sponge. The testimony alluded 
to, is contained in the passage of Aristotle, inserted near the 
beginning of this memoir, where the contractions of the living 
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sponge are tt^entioned by that author, merely as a matter of 
vulgar Import («V wkhoiit adduciTig the authority of any 

obscn^er ; whereas he expre^ly states, that thost? who inhabited 
Torona did nut believe in the existence of any such jwopcrty in 
this aniitial; The naturalists to whom Aristotje rcf^s, and with 
whose evidence he appears satisfied^ from not mentioning those 
who were of au opposite opinion, had certainly the best means 
among the Greeks of observing the phenomena of this animal, in 
its living state, from their southern exposure and warm latitude, 
cm the shores of Macedonia, only 17^^ from the Torrid Zone, and 
from their sheltered situation at the head of the present Hay of 
Cassandria, where tlie delicate zoophytes, which covered their 
rocky coasts, were protected from the tomj>csts of the yEgean 
Sea, by the long anti mountainous promontories of Pallene, Si- 
thonia, and Athos* 

From this extraordinary inertness of the sponge, under every 
circumstance, to tlic strongest artificial excitement ; and from 
the circumstance slicwn above, of its not - contracting its Ixxly 
spontaneously, during the How of the currents, we feel compellctl 
to ascribe that function, for which the whole body of the animal 
seems so admirably constructed, to some powers which arc in- 
cessantly in action, while the general mass of the zoophyte is at 
rest. We shall now try, if possible, to discover those moving 
powers which seem to contain the secret of this mysterious^ be- 
ing ; but, before entering on tliis new kind of investigation, it is 
necessary to give an outline of the internal structure of the ani- 
mal, that we may enter, with ‘more minuteness of detail and pre- 
cision of language, into w hat relates to the functions of its indi- 
vidual parts. 

f'ro be continued, ) 


Aax. XIX — On the Detection of Boracic Acid in Minerak 
by the Blowyipe^, Ily Edwaed Turner, M. I). F. 

Lecturer on Chemistry, and Fellow of the Jloyai College, 
of Physicians, Edinburgh. 

In the paper which I had ihc honour of reading beftr^ the 
Society at its last meeting, on the detection of liUda 

— — 

• Read before the Royal Society of Edinburgh on the 19th December 18?5. 




Soracic Add in Mmcrals. 325 

I desciibed three different fluxes^ by means of which the pre- 
sence of that alkali might be readily detected in spodimienc and 
[tetalite. 1 had at first supposed, that any substance which en- 
abled those minerals to fuse readily before the blowpipe would 
answer the same purpose ; and, though this notion proved to be 
erroneous, it was not altogether without its use. For among 
other re-agents that had been employed w ithoiit success, I had 
used solid boracic acid, and mixtures of boracic acid witli fluate 
of lime, and I observed that they uniformly tinged the point of 
the blowpipe-flame of a pure green colour, similar to what is 
seen during the combustion of alcohol in w hicli that acid is dis- 
solved. Ilcncc arose the question, whether the same colour 
might not be made to appear, when boracic acid exists in small 
quantity in minerals, so as to afford a sure indication of its pre- 
fK'sicc. That such a method is as yet a desideratum, will be ol)- 
vious from the following observation, made by one ol* our first 
authorities on this subject. Berzelius observes, while speaking 
of boracic acid, I have not hitherto siicccedetl in my attempts 
to discover a test for this add by the blowpipe,— a thing much 
wanted, since, as well as the fliioru', it f)ften occurs in iiiimnals 
in very small proportion, and frequently escapes- detection in 
analyses made in the moist way*.*” 

When powdered boracitc is moistened, and a particle of* it is 
exposed on platinum-wire to the flame ol* the l)Iowpipc, tlje ciia- 
ractcrisdc green colour appears. Datolite, as well as the Ilum- 
boldtite of Salisbury-Craig, gives no green tint to the flame 
when treated alone before the blowpipe; hut if })reviously moist- 
ened by sulphuric acid, t))c green becomes vciy ilistinct,— a fact 
noticed in general terms by M. in his Analytical Chemistry, 
Boracic acid has been detected in several varieties of tourmaline. 
Thus Arfwcdson found about one per cent, of it in the blue 
tourmaline of Uldn; IM, Gruner disco\cred nine per cent, in a 
variety from Greenland; and, still more recently, Frof. Gmeliii 
haf: detected the same acid in several other vavietics of this mi- 
neral. When tourmaline is heated before the blowpipe, either 
alone or moistened with sulphuric acid, no trace of gTcen ap- 
pears: so that, if boracic acid is present, it cannot bo dctectixl 

' ^ the Uso of the Blowpipe, Children's translation, p. 
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by such means, "fo try if its presence could bo discovered by 
other methods^ I had recourse to the fluxes that have been re- 
commended for lithia* The blfluate of potash, and the mixture 
of sulphate of ammonia and flnate of lime, gave no indication of 
boracic acid; but I succeeded completely with the *flux which is 
composed of one part of fluateof lime and four and a half of the 
bisulphatc of i^otash. About equal parts of this 11 ux and pow- 
dered tourmaline are mixed logetlicr on llic pjilm of tlic hand, 
being at the same time formed into a paste by a little moisture. 
A small ]nirticlc of the mixture is then taken up on platinum - 
wire, and exjx)scd to the blowpipe-flame, not at its apex, but 
somewhat nearer the wick than the point of tlio blue flume* 
Fusion takes })laco, and at the moment it docs so, the portion of 
the flame beyond the assay is tinged of a pure green colour. 

This eflect is most distinct and uncxiuivocal, but the opera- 
tion requires some care, 'j'hc green colour .appears only for an 
instant, at the very commencement of fusion; and having once 
ceastxl, it cannot Ik 3 made to ap{X'ar again, however long the 
blast may be con tinned. 

Through the kindness of my fnonds, IMr Allan and Mr Gre- 
gory, I have ))cen sup])lied witli a cotisidcrable variety of s[)cci- 
meJis of tourmaline and sciiorl, and all of thun, williout excep- 
tion, give indications of boracic acid* The Ibllowlug is ix list ot 
iJiose that have been examined * 


Dark-blue Tourmaline, 

- 

- 

from M t? v'iueh’.i'ict ts. 

Green T, - . - 

- 

- 

Vo. 

Blaek T. - - - 

- 

- 

Bmzii.'i. 

Black T. - » 

. 

- 

Abo, in Finlanil. 

niaek T* 

1. 

- 

X^’inbo ? 

Black T. 

- 

- 

ArciuUl, in Norv^.i*, . 

Brownfsb-black T. 


- 

Kuringsbryeha, Sucj' 

Black T. - . , 

- 

- 

St Gotthurd, 

Black T. - - - 

- 

- 

Cornwall, 

Liver-brown T. - - 

- 

- 

Do. 

J*iver-brown, fibrous and diverging, T. 

Do. 

BUck T, 1 - 

- 

- 

IlosR-phiro. 

Black T. 

. 


Banfll.hir^ 

Black T, - - , 

* 


Aberdeeoshire, 

Black T. - - - 

- 

- 

Germany. ‘ 

Black T. 

- 

- 

Penigt in Saxony. ‘ 


From the occurrence of boracic aciil in all these varictlcb. 
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though found in such diflerent parts of the world, it would seem 
to be an essential ingredient of tourmaline, as v/as rendered pro- 
bable by the analyvses of tlic chemists aheady relcrrcrd to. The 
varieties from a\berdeenslnre iin<l Penig are specimens of com- 
mon ^cliorl, ^vhich occur in granite. 'J'he feldspar, in contact 
with llte schorl, w«as carefully examint'd, but did not give the least 
ii'dieatlon of boracic acid. • 

As the process just described is of easy and rapjil execution, 
and re(]uire.s but a minute fragment of each specimen, I have 
not failed to examijie a considerable number of minerals by ibis 
mode.* and Mr Allan, vvith his usual liberality, has kindly sup- 
plied me from liis calnuet with whatever wa^ necessary lor tiic 
purpose. 'PIr' following list contains tt few of tlie minerals so 
I xamined, in which no boracic acid conUl lie discovered : 

I'uinue ami Obsidian, from Lipari. Ilobf'niiaii Pyrojv. 

rUchstone, from Arran and ATcisson, PLsiuci'c, from Nc.V'vay. 

Orcvns,tt;m.s of S,i)ixbnry-e’iai.<j. Foidspuv. 

ilasalt, of Arllvur’r. Scat, l.cvwitc. 

rfoinrnon ilornhlondo, from /^rcndal. ?<l<)cra*.c. 

Cryslailibctl IJorn.bl'mdo, from JJohcini.i. Zoi/itc. 

Aogite, fioin llohcmin. ?.a\a, ori^pn utjkno'.vn. 

t'ornimn (iarnci, from GrocidiuvL 

Axijilio, on the contrary, lltough no l)oracii^ acid has hit])erto 
been discovoml in it, does certainly contain that suhstance; lor, 
wiien lr<‘ated Ijy llie flu\, it yields precioeiy the same a])pearanee 
as tonrmaiine. I first ol>servocl it hi a s]iec)mcn of ray oun, tlio 
locality of which is nncerlaln. but lune binco found it in crystal- 
lised axinile from Dauphiny and Cfirnwal], so tli.al it is probably 
an essential ingredient of that mineral. Ivlntl of r»)ck iVoni 

Cornwall, called Massive Ax ini t^, does not contain boracic acid. 

I possess a specimen of colopliouite from Norway, sup[>oscd 
to be from Arcndal, whicli likewise contains boracic acid. Jt 
appears, lunvover, to be only an accidtailai ingrcdicni : at least, 
two olhei varieties from x\rcndal, and a third from Atncrica, do 
not contain it. 

It*]ias of course been proved, that the green liamc produced 
by the flux in tourmaline, axinite, and one variety of colophonite, 
was really oc.casioncd by boracic acid. A s])ecimcu of PTnyiliau 
lourmaSne, for example, was igiiiteil with throe limes its weight 
of carbonate of soda; water was added, and the alkaline sohilion, 
after being neutralised by a slight excess of fiulplmrie acid, wa.s 
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cvftporated to dryness. The dry mass was boiled in alcohol, and 
the solution, so formed, burned with a green flame. The same 
process was repeated with the colophonite and axinite with a 
similar result. I have not yet had leisure to determine how 
nmch boracic acid is contained in axinite, but, judging from the 
-quantity of colour communicated to alcoliol, it must be consider- 
ably less than in the Brazilian tourmaline. 

Future obf5er\^ation must decide upon the value of the test 
here recommended. I know of no other substance but boracic 
acid tlnit gives a green colour to the blowpipe-llainc under the 
circumstances which have been described. A salt of copper 
tinges the flame green, but it does so without any Ikix at all. 
T1 m> mixture of fluatc of lime and bisulphate of potash is a[)pli- 
cable to saline as well as earthy minerals, since it causes the 
characteristic green colour, when fused with datolite and Iluni- 
boldtile, equally well as with tourmaline and axinilc*. !*Voni tl»e 
facility with winch it acts on the latter, we may fairly presume 
that it would be equally eflicacioiis in detecting tlio pn‘sence f)f 
Ixiracic acid in any earthy mineral, if used in sulHcient quantity, 
T^o proportion wiiich seems best adapted for general use is two 
o^fce flux to one of the mineral, tliough in most cases much less 
of the foniicT will suffice. 

T cannot speak precisely as to the smallest quantity of jhc acid 
'which may be detected by the blowpipe'. i\ceoriliiig te' tin' ana- 
lyses of Arfwcdsoa and Gmclin, some lourniaiines contain only 
1 per of it; and hence we may infer tiiat s(uue of the varie- 
ties included in the forcg<»ing list are .'-imilarly eon&lltiUed. If 
this is the case, then tlie test must be a very delicate one ; for I 
am satisfied, from the cflccL on the blowpipe-llaine, that a les< 
quantity of boracic acid I'ould be dctecU'd, than exists in any of 
the tourmalines 'which have fallen under my notice. 

With respect to tiie mode by wdiich the flux acts, it is remark- 
able that the bifluate of potash alone docs not cause ilic green 
colour to a}>pcar, not even with datolite. Tlie pure fluate of 
hme, and even the bifluate of potash, is also ineffectual, ft is 
hence probable that pure fluoric acid is useful, not only in assist- 
ing to Separate the boracic acid from the substances with which 
it was combined in the mineral, but perhaps by forming the fluo^ 
ric acid gas. 
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Aut. XX.— <?« Eudase, By A. Lkvv, Esq. A. M.> &c. 
Communicated by the Author. 

^ 5 II lleiilaud having lately added to his private collection 
fiomc ci'y slats of Euclasc, uncommonly well defined, 1 have 
ilunight that their description might find rcwin in your Journal, 
especial ly as the crystal}ogra|1hical characters of this substance 
have not hitherto been given with sidheieni accuracy. 

fn prcTorence to a right oblique-angled prism, tJie primitive 
form given by Ilauy and Mr riiillips, I have adopted an 
oblique rhomboid prism, represented I^lale VI. Fig. 1. 

All the scctMuhiry crystals derivable iVoin the iirst of these two 
forms, are C(|ually derivable from the second ; and there is, un- 
doubtedly, mi advantage in point of simplicity, in not assuming 
more species of primitive forms than is lealiy necessary. Not 
only Euclase, but all the substances for which e right oblique- 
angled prism has been chosen, as the primitive, may, for (he 
j?anie reasons, be madi* to derive from an oblique rJiombic prism ; 
and it is what I’rofosscn' Mohs lias alreadv done, in roferrinfir 
them all to his Ilemi-prismatic system. Cleavage, wlierc it ex- 
ists parallel to the faces of a right oblique-angk'd }}rism, cannot 
be made an objection against assuming an oblique rhombic 
prism as the primitive, wlien the numerous cases in Avhich clea- 
vages are found in directions different from those of the primitive 
planes are remembered, and when it is consiilei ed^ lliat the fa- 
ces of the right oblique-angled prism, which as ould have been 
used as the primitive, may ahvays be niafle to correspond to 
some very simple modifications of the oblu|ue rliombic prism. 

In the present cas('^, the only cleavages 1 have been able to 
observe, are parallel to the modifications and of the primi- 
tive form 1 Jiavc chosen, corrosjKmding to the faces V and T of 
Mr Phillips. The cleavage parallel to his lace w, which he has 
also observed, I have not been able to obtain ; and, in conse- 
quence, the determination of the base of P, !fig. A,, has not 
been influenced by the direction of this cleavage. 

The faces tm, I have naturally clurscn tor the lateral planes of 

• 'Iliis Vlato will be j^ven in next Numl^cr of the Jouviial- 

VOI,. XIV. NO. 27. JANUAKY 1826. I 



130* Mr Levy on EucIom* 

the j>riinitive form, because they are always brilliant, and free 
from stria;, whilst it is just the reverse with all the other planes 
in the same direction ; and I have determined the base by as- 
suming, that the faces />, marked are. the result of a decre- 
ment by one row upon the edges b of the priniitiyr. This sup- 
position gives simpler signs for the rest of the modifications, 
than several others I have tried., I have found the incidence 
of m on m that of U on m 91^.35', and that of the two 

faces U 143^50'. By means of these data, and tlje supposition 
mentioned above, I have calculated the dimensions of the primi- 
tive ; and from the parallelism of edges, where it was sutKcient, 
or fixan observed incidences where it was not, I have calculated 
the oilier modifications. 

Fig. rejiresents a crystal of a pale green, in which the faces 
(Jb^ arc very dull, and, consequently, this sign is 

only given as an approximation. 

Fig. 3. represents a very well defined crystal, of a still paler 
green, and especially remarkable, by shewing both aummits. 

Fig. 4. represents a remarkably well defined crystal, nearly 
white. 

Fig. 5. is the crystal whicli belonged to the Marquis dc Dree'^s 
collection, and wliich has been mentioned in almost every trea- 
tise on mineralogy. 'Fhe small triangular faces are' dull, and 
I could not determine them either by parallelism of edges, ov 
by measurements. 

Dimensions of the Prvmliive Form and Table of the Modifi- 
cations, 

m, m — 114^50^ P, m =r 118^.46'. b:h::l: .51233. 


Plane angle of the base, 104M2'. 
Plane angle of the later faces, =110^.3^'. 


Modification 

.A'" 

ra, jO-' lyS'.yS' 

p, />’ -= 90^ 

Mod. 

/d 

WI, /d := U7V25' 

^',/d^. 90’ 

Mo«,l. 

/d 

= 8' 

/d = 107".43' 

MckI. 

/t- 

77/,/«®~17(r.30' 

113'’.20' 

Mod. 

l>' 

m,d^= 9r.35' 

i* = 143“.50' 

Mod. 




Mod. 

d‘ 

m, d' = 138“.23' 

d\ (i^ = 1.560.10' 

Mod. 


m,a^=:13r.38' 

isi“.47' 

Mod. 


«t,«j = 154”.32' 

a.^,a^ = IdOMB’ 
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Mod.i =(d^b^gl) 
Mod.*' =(diHgh) 
Mod.*" ==(h^dlg^) 
Mod. = (6’ 61 A*) 
Mod. *'•"=! (6® d\ 


m,i =148‘‘.S8' 
TO,*' =147“.24' 
TO, *" = 99“.S3' 
TO,*'" =163'' 

TO, *"" = 116'’ 


» =m“.i8' 
*', *' = . 99 “. 44 ' 
t", *" =11S?.42' 
*"', *"' = 122 “ 
*"",*"" =105“.2(y 




Art. XXI. — On the modes of Notation of IVeiss^ Mohs^ and 
llauy. By A. LKVi", E^q. M. A. &€. Communicated by 
the Author. 

Xn die number of the Edinburgh Philosophical Joumal for 
January 18^5, I have given general ibrnmLx to determine the 
law of decrement by which a llhoinboid, the incidence of the fa- 
ces of which is known, may be supposed to be derived from an- 
other idiom boid, whose .angle is also known, and which is consi- 
deix'd as the primitive form with respect to the first. I have 
also begun to explain otlier formula relative to a particular case 
of the dodecaedrons, which are derivable from a rhomboid. In- 
stead of proceeding now with the successive examination of the 
different decrements wliicb may produce dodecaedrons, I shall 
consider at once the most general case, and deduce, afterwards, 
from it the particular ones. 

Letd(/, Plate VI. Eig. 6., l)c n dodecacdroii, derived by an in- 
termediary decrement from the rhomboid rr\ Fig. 7. Let the 
a.xis of the rhomboid and dodecacdroii be parallel, and tlie prin- 
cipal section r or' of the first be parallel to the section d h d' of the 
second ; tlicn the plane add', Fig. (>., will be parallel to the plane 
m r Fig. 7. Lei the plane Fig. 7., be parallel to one of 
the faces adh of the dodecaedron ; if wc supjxise the edge of the 
rhomboid to be one, and the lines jT r, 1i r, gr^ to be respectively 
%> the crystallographical sign of the df)decacdron would be 

(fri by b ^) ; and the problem to be resolved, is lo determine the 
indices or at least the ratios of the two last to the first, 

when the incidences of the faces of the dodecaedron are^ known. 
Not to repeat too often the crystallographical sign of the dode- 
caedron^ I shall represent the faces by the letter i ; the angle of 

1 52 
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two faceS;> such as ahd^ bdc^ meeting in an edge, in the same iTi- 
rection as one of the oblique diagonals of the rhomboid, will bc' 
represented by (i:l) ; tiiat of two faces, such as bde^ dee^ meet- 
ing in an edge situated in the same direction as one of the supe- 
rior edges of the rhomboid, will be represented by ([i . «) ; and^ 
finally, (i , i) will designate the incidence of one of the faces, 
such as abd, upon the corresponding iace abd of the inferior 
pyramid. It is easy to demonstrate, that, in every dodecaedron 
derived from a rhomboid, there exists between these three angles 
the very simple relation expressed by the ct [nation, 

sin J {i , i) rr: cos • (i : i) + cos {i , i) 

By means of which, two of these incidences being known, tlie 
third will be immediately found, especially as the value of any 
one of these three, tied need from the above liquation, may, with- 
out difficulty, be transformed inlo another, to which logarithnnc 
calculation may he ajjplied. 

Now, to resolve the proposed problem. The values of the 
angles (« : ?), (i . /), (i , i), should be expressed in terms of a*, 
y, JE?, or rather the values of thchc last quantities in terms of the 
first. But the calculations ncccss;iry to lx? gone through to obtain 
them are very long ; and the ibrmula' themselves are, bedsides, 
so complicated, as to be of very little use. Their coniparison 
leads, however, to a simple result, which is sulficicnt to re- 
solve most of the questions referring to dodccjicdrons derived 
from a rhomboid^ and which I shall demonstrate iu a direct 
manner, without using the above mentioned Ibrniula?. 

Draw the oblique diagonals r o, r /?, Fig. 7. and let them 
meet /A, gh in I and i. Joir. j^i, g I meeting in and draw 
the axis r Jc / of the rhomboid. It is obvious that the angle 
of the two planes /Jo* / is equal to A (i . i), and the 'angle 
of the two planes fffb, Ikf is equal to \ (* :«); moreover 
the angle of the two planes fJer'j Ikr' \s equal to 60^ We 
shall have, therefore, by spherical trigonometry, in the triangu- 
lar solid angle whose summit is at /r, and formed by the three 

planes jf A; / or fg Jhj'k Ikr'^ the two followirfg equations : 

( 

cos ^ (Li) . sin fkl = cos 7 A; /.sin fkr^^l sin 7 A; r'. co^fki^ 
cos ^ (i : i> . sin/*^" I = cos/A* r' • sin 7 k / ~ ^ coslA/* 
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of tVeiss^ Mohs, aiid Hauy, 

mi dividing the first by the second, 

cos ^ (i . ?*) _ S? tang fk / — tang I kr 
cos ^ (i:i) ^ ^ tang ikr^ — tang/j^/* 

We shall*obtain, consequently, the value of the ratio oi these 
two cosines, if we can get those of the tangents of the anglesySrr' 
and Ikf^, It is even sufficient to determine the value of 
tax\gfkr', for, in changing in it a? into 2 r, and into^, wc shall 
get the tangent of gkr", and by changing the sign of this, the 
tangent of ^ A; r\ ^ 

From/ and m, \cifq, m Sy be drawn perpendicular ujion rr\ 

let r s = a, and 7ti s — p, then ly =:= ~ , fq ; H . 


rk z=z 


3 a 




consequently kg = and 


tang/A- r' 


_P ±J/±_ 


, and tang ? k r':=L>^ ^ 


a y 4“ - — ^ ^ 

These values being sabsti tilted in the expression gives, 


cos 


0 ^ n 


cos (z : i) 




'i/ 


This formula will give at once a simple relation between the 
tliree unknown quantities a*, when the two angles (i . i), 

(i : i) are known. It is also a test of the simplicity of the in- 
dices of the secondary planes, which we arc' considering ; for if 
tlicsc indices, that is z, are always simple numbers, it ne- 
cessarily follows that or its equal, the ratio of the tx)- 

sines of half the two pyramidal angles of any dodecahedron de- 
rived from any rhomboid, is always a simple integral, or frac- 
tional number ; a result the correctness of which I have had fre- 
quent opportunities to verify. 


It is now easy to apply the preceding formifla to the dodc- 
caedrons which result from simple decrements, by assuming pro- 
per values for a:, and ;r. Thus, l)y taking x =r o, y I and 
z n,f the formula will corrcsfiond to the case of a dod(?caedroti 
prdiduc^d fay H rows in breadth on the superior edges of tltc 
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rhomboid, the agn of which is hn^ and will become 

cos I {h^ > 6») ^ - 

cos I (6» : 6») ^ 

By making in the same formula a? = 1, ^ = o and — n, it 
Ivill correspond to the case of a dodecacdroli produced by 7i 
rows in breadth on the inferior edges of the rhomboid, the rign 
of which is and will become 

cos I (d^ . d”) 
cos I (d« : d«) 

Lastly, By supposing a? =r •— 1, ^ 1, and z = ?i, it will 

correspond to the case of a d^xlccaedron produced by n rows in 
breadth on the lateral angles of the primitive, the sign of which 
is Cny and will become 

cos ^ (ca . en ) — I 
cos i {cn : en) S ' 

These three formuhe will immediately give the law of decre- 
ment by the simple subtraction of two logarithms, when two of 
the incidences of tlie faces of the dodecaedron will be known. 

The first shews than when n =z 2, the angle (6» . ?;») 

(&» : J«), that is to say, that a decrement by two rows on tlie 
superior edges will produce dodecaedrons with isosceles liiangii- 
lar planes. 

The second ormula makes the two angles . d«), (d« ; d«) 
equal, only when 71 — 1, in which case the result of the decre- 
ment is the lateral planes of a six-sided prism. 

The third formula shew s that when nz=:3 the angle (cn . en) =■ 
(en : Cn), that is to say that a decrement by three rows on the 
lateral angles of a rhoinlx>id wull produce dodecaedrons with isos- 
celes triangular planes. 

Hetuming now to the general case, the origin of hypothetical 
primitive forms, and the reasons for which a dodecaedron re- 
sulting from an intermediary decrement upon the angles, af the 
primitive rhomboid, is, and has always been found to result of a 
veiy ripiple decrement on the edges or angles of the hypotheti- 
cal .jsrimilive form, may readily be discovered. For, if; h ob- 
vious from the four preceding formulae, that if the ddd^cM%lt>n, 
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Fig* €. be considered as deriving from a rhomboid, thle superior 
edges of which should correspond to the lines d d c, &c., by a de- 
crement on its supeiw edges, the law of that decrement would be 

expressed 4- 1 = It is equally evident that 

x—y * 

the same dodecaedron may He considered as tlic result of a do.- 
ercinent by — — rows in breadth on the superior edges of the 
rhomboid, whose superior edges should correspond to the lines 

» ?/ - I Z • • - - ^ X 

ah^ady &c. ; or again, by*^^ rows in breadth on the 

y — Ti 

lateral angles of the rhomboid, the oblique diagonals of which 

should correspond to the lines da, d. c, &c* ; or by 

A y 

rows in breadth on the lateral angles of tlie rhomboid, the ob- 
lique diagonals of wliich should correspond to the lines ab^ ad; 


%! mmmm , 

or, lastly, by rows in breadth on the inferior edges of 

X — y 

the rhomboid, the inferior edges of which should correspond to 
the lines a b, h c, c d of the dodecaedron. And since .i, y^ 'i are 
found to be generally simple numbers, it is clear from the expres- 
sum we have just found for the laws of decrements on the hyj)o- 
thctical primitive forms, that they will also generally be very 
sim]>le. 

( To he continued.) 


Art. ilie Prcscrvailo^i Zoological Specimens 

Jrom the Depredations of Insects. By Thomas S. Trail, 
... M. D. F. R. S. E., &c. * Communicated by the Author, 


The difficliUy of preserving zoological specimens from the 
depred^tipna.of insects, is a subject of regret and anxiety to 


of preserving zoological specimens, recommended by Dr Tndli, 
we lijive ibecn in the practice of employing to great extent, and most euccessfully^ in 
the Mustum of the University, fot a considerably time past, — £o. 
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every collector; and various methods have been propo^k^d of 
accomplishing this desirable object. The eotnpositions into 
which arsenic and corrosive sublimate of mercury enter, are well 
known to be very effectual, when properly applied but;’ unless 
used with caution, they are apt to injure the natural pliancy of 
the skins, and they can scarcely be* effectually employed to pro- 
tect collections of insects. I have known these substances, even 
in the hands of the most exj)ert, produce such tenderrtess of the 
skins impregnated with them, as to form a considerable ol> 
Stacie to the setting np of the specimens. To render them ef- 
fectual, too, they must be carefully applied to each specimen ; 
by which the labour of collecting and preserving is materially 
increased. 

Of the method proposed, by M. Temminck, viz. the introduc- 
tion of into the eases containing zoological specimens, I 

am yet unable to speak from experience. It has been lately in- 
troduced into the jMuseuin of our Eoyaj, I”5«sTrTUTiox, where 
it will have a fair trial, although 1 confess that its modus ope^ 
rmidi does not seem very obvious 

Camphor has been long kfiown as a preservative against the 
attacks of insects ; yet I liave known specimens of birds to suf- 
fer from inotiis, tbougb inelosi'd in boxes in which camphor was 
present ; and, lo be ( Ifiaicious, it ought to be used in consider-, 
able <tuantlty. 

Every substance which I have yet tried, seems to bo inferior 
ill efficacy and case of nyjplication to the following, — the method 
of Mr William Ciibson, preparer of objects of Natural History, 
residing in No, 1(5, l^ondon llead^ liivci*pool,— which I shall 
transcribe from liis own communication lo me. 

I have found,'’'’ says he, that nothing destroys insects so 
effectually as rect/tfied oU turpentine^ and my method of using 
it is as follows : I put the turpentine in a bladder, the mouth of 
which is ffrmly tied witli a waxed string; and nothing mori^ is 
necessary than tb place the bladder, thus ^prepared, in the box' 
with the birds, or lo tic it to the pedestal on which the? bitfcls 
are perched, in a case. If there be any maggots on the birds, 

— 

* I did not find, after many trials, that tallow placed in cases containing isoologi- 
ral specimens does any good.«-K]i. s . . , . . 
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I have invariably found, tlmt they will soon be dislodged (mm 
the feathery, fall to the bottom of the case, and die in the course 
of two days. I have also made the experiment of introducing 
the commor^ house-fly, the large blue-tettle-flvs and moths^ into 
a case of birds so defended, through a small hole in the bottom 
of the case. The moment tl|e flies enter the box, they begin to 
vomit a whitish, glutinous matter, they are much agitated, and 
the largest of them died in seven minutes. I Itavc, in like man- 
ner, repeatedly introduced active American cockroaches, and 
tllese strong insects soon became uneasy, often rubbed their 
sides with their hind feet, and died in about an hour and a half. 
I next got a bird-skin full of living maggots, and placed it in 
my defended case ; in about three liours they were seen coming 
cut in all directions, and i’cll to the bottom of tlic case, where 
they died. For large coses of birds, a pig\s or a slieep’s blatU 
der is sufticicnt; for middle sized cases, a lanilfs or a rabbit^s 
bladder will do; and for small ones, we may use a rat’s biatlder. 
The turpentine evidently penetrates ihrougli the bladder, as it 
fills the case with its strong smell.” 

The powerful anthelmintic effect of oil of lurpentiue, cono- 
borales Mr Gibson’s account of its poisonous quality to the larva; 
of insects ; and its instantaneously killing jicrfeci insects, must be 
familiar to the entomologist. 1 may here remark, that I have 
found the common receipt of dipping the pin, with which the 
insect is to be transfixed, in aquafortis, is by no means so speedy 
a method of putting an end to its suflerings, as applying a single 
drop of tui’pentine to the corselet. I’liough disappointed in the 
use of the pin dipt in acid, I i^ever found the largest insects, 
Libdlidce^ Scarabcei^ Blaiia^ or Scolopc?idraiy that could, 
for a moment, resist tlie application of oil of 'turpentine *. I 
ought to add, however, that my entomological pursuits have 
been few; for the difficulty of speedily killing insects, without 
injuring the specimen, early gave me a distaste to that branch of 
N^ttiral History. • 

The difficulty of destroying the minute white acariy tlxat in- 
fei^t the hairs of specimens in collections, is well known. •On the 



, * S hstve^-seen several coleopterous insects swimming about for some time in 
strong spirits 5 but immersion in oil of turpentine, uniformly, was speedily fatal* 
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neck of a large spcciaien of Phoca hofnma (Linn.)j in oiir Mu- 
seum, I latdy observed innumerable cmru 1 directed tlie skm 
to be carefully and repeatedly washed with a stmng solution of 
corrosive sublimate in spirit, seemingly without .^miich effect. 
Some of them even crawled among the hairs while still wet with 
this solution ; but on brushing tl^P part infested by these ver- 
min with oil of tui'pentino they speedily disappeared. 

Though similar facts are not unknown to naturalists, it is 
singular that this liquid has not been hitherto applied to'pre*- 
serve dried zoological s|)ccimens from insects ; and Natural His- 
tory will thereafter derive much benefit from this simple and 
effectual process. As far as I can judge, this method promises, 
from its cheapness, and easy application, ‘to be very useful, not 
only in collections of Natural History exposed to public view, 
but will materially abridge the labour, and save the precious 
time, of the scientific traveller in preserving his collections. It 
will also, I doubt not, prove an acccjnablc boon to furriers and 
other dealers in peltry *. 


Art. XXIII . — Notice of 7Ar con found in the primitive lehnd 
of Scalpa^y on the East Coast of UaiTis, By 
Nicol, Esq. Lecturer on Natural Philosophy. Communica- 
ted by the Author 


The distribution of simple minerals in the various rock-for- 
mations of Scotland, has hitherto engaged comparatively little 
of the attention of mineralogists^ gt'ognosy Ixnng still, with the 
majority of naturalists, the favourite pursuit. However much 
we may feel disposed to exult in the striking discoveries and 
grand views of the mineral kingdom, opened up to us by the 
sagacity, skill, and enterprise of geologists; still Ave cannot. h^)p 
expressing our regret that the minuter, although equrily beau- 
tiful, displays of the subterranean Avorld, as exhibited tp .at- 
tention of the mineralogist in the various forms, and 

arrangeinents of simple minerals, should have hitherto b^u ^ 


• Oil of turpentine is used in Ceylon in Imlia for destroying a prac- 
tice also to be recomm^ided for adoption in this country.— E:6u‘ " ^ \ 

t Read before the Werneria^n Natural History Society 17tS ipec. !^;; 
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li^Ic regarded by the mineralogists of this country. It cannot, 
iwtti any/ justice^ be said, that the mountains, and hills, anddiflfe 
of Scatlond^ .are barren of simple minerals ; for the small portion 
of attention J)Ostowed on their investigation, has proved, not on-» 
ly that this is not the ease, but, o» the contrary, that our mineral 
ibrniations promise, to the slylful and active explorer, as abun-. 
dant a return as these of any other country in Europe. Let, 
then, some of our mineralogists devote themselves to that de- 
lightful occupation, the tracing out of simple minerals in our 
strata, beds, and veins, and ere long the mountains of Scotland 
will become as distinguished in mineralogy for the beauty and 
variety of their sim[)le minerals, as they now are for the num- 
berless important geognostical relations which they exhibit. 

Already Professor Jameson has enumerated, in his mineralo- 
gical writings, the following gems as natives of Scotland, viz. 
Precious lieryl, Schorlite, Cinnamon- Stone, Zircon, Topaz, 
Garnet, and Amethyst * Of these gems the schorlite and zir- 
con are the rarest. 

During a tour through the Hebrides last summer, I visited 
the lone and rugged regions of Harris, whose geognosy, like 
that of the whole of the dreary island range, named Long 
Island, we may say is almost unknown; for the vague and 
rambling notices published, contain little information, and that 
little not deserving of commendation, on the score either of ac- 
curacy or consistency. 

In a vsmall island named Scalpay, situated on the east coast 
of Harris, I met with crystals of one of the rarer of the gems,~ 
the Zircon. • 

These were imbedded in a mass of chlorite, subordinate to 
gneiss, Olid in some parts of the rock were very miincrous* The 
crystals arc brown, inclining more or less to red. The follow- 
ing crystallizations were met writh. 

'1- Rectangular four-sided prism, soiiietimes slightly trunca- 
ted"^n the lateral edges, and generally acutely acuminated on 
each extremit;^ by eight planes, of which two and two meet un- 
der Wy obtuse angles, and are set on lhe lateral planes of the 


^ SmUUh Isks^ 2 vols. 4to, ; Sifatem Mirwrahgtf^ 3 vols?. 

WernerUm Naittral UUtory vol. i. p.44d^; Mamiat 

of JMlneridogy ; Annals of PMfdsophff f anA Pdkibursfh pfnhsopkkal Jinirwi* 
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prism; and these again obtusely acuminated by four planefe^^ 
which are set on the obtuse edges of the first .aouminatiop* .Thks 
second acumination appears sometimes to terminate in a line^ 
when two opposite planes are much larger than the pthers, 

% Ilectangular four-sided prism, acuminated by four planes, 
which are sot on the lateral jdancs, and the angles formed by 
the meeting of the acuminating and lateral planes bevelled. 

8. In some crystals die acumination on one extremity is 
ply the acute eight-sided pyramid, while, on the opposite, it is 
tlie double acumination already mentioned. 

In some specimens, the length of the crystals is three or four 
times greater than the breadth, and in others tlic crystal is so 
short, that the acuminating planes of the opposite ends meet in 
die lateral edges. The surface of die crystals is smooth and 
shining, and they range from transjiarent to feebly translucent. 
They are generally small, many of them not exceeding in size 
the head of the smallest pin. The largest I detached is about 
j%lhs of an inch in length. 

Specific gravity 4.409? Dr Turner. 

It is right to add, tliat the chlorite containing the zircon is 
associated with magnetic iron-ore, talc-slate, and serpentine. 


Art. XXIV . — On the Klfeds of Temperature on the Intensity 
of Magiietlc Forces ; and on, the Dturnal Variation the 
Terrestrial Magnetic FntensUy. ]iy S. II. CiiftisTiK, Esq. 
M. A. of the Royal Military Academy. 

In the last Number of this Journal, we laid before our readers 
an interesting extract from the memoir of Mr Christie on Mag- 
netism, &c. not then publislied. This important memoir ha- 
ving just appeared in the Philosophical Tranfisuctions, Part I. 
for 1825, we shall now state some of the facts and views which 
it contains. It commences as follows. ' . *5 . . 

In the paper on the diurnal deviations of the horizontal 
needle when under the influence of magnets, which the Presi- 
des." /Ud me the honour to present, I stated that these deviations 
were pa>tly the effects of changes that took place in the 
rature of the magnets ; and that although the conclusions wjWch 
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I drew from the observations respecting the increase and do- 
crease of die terrestrial ma^ietic forces during the day would 
.not be ihateriuily affected, il was my intention to undertake a 
series of experiments for the purpose of determining the pre- 
cise effects of c4ianges of temperature in the magiiets, so as to be 
able to free the observations entirely from such effects. 

These exjierinients were^ immediately made ; but I was in- 
duced, from some effects which I observed, to carry them to a 
greater extent, iti the scale of temperature, than was necessary 
for the object which 1 had at first in view. In corKsequenco of 
this, and the length of the calculations into ^\hich I have been 
obliged to enter, the acconqdislunent of my purpose was delayed 
for a considerable time, and continued indisposition has since 
prevented me, until now, conqdeting the arrangement of the 
tables of results. 

‘‘ In the present ])aper, I pro])o.se to detail the exix'riments 
which I made, in order to determine tlie eff*ec< of changes of 
temperature on the forces of the magni'ts, to tlie exterd. to 
which I observed tlieir ti*mpeiatiuv to vary, iluring my obser- 
vations on the diurnal changes in the tliroctu»n of the needle, 
when under tlieir iuflm'uce ; to a}q>ly the results which I ob- 
tained to the correction of the observations themselves, theivby 
acx:ounting for the apparent anomali(‘s noliml by Mr Harlow 
and myself, in the ol)servations made iu-doors and in the open 
air; and, by means of these corrected observations, to ])oint 
out the dinnial variations in the terrestrial magnetic intensity/’ 

Having found it im{)racticable to determine purely fioin ob- 
servation the portion of the arc of deviation due to tlic changes 
which he noticed in the temperature of the magnets, Mr Chris- 
tie was, therefore, under the n<*cessity of ha\nng recourse to 
theory ; and he adopted the simplest, and that whicJi is most 
generally received, viz. that the forces whicli two magnets ex^ 
ert upon one another may he referred to two centres or poles 
in each, near their respective ends ; and that either pole in 
orie of the magnets, one pole of the other magnet is urged to- 
wards it, and the other from it, by forces varying inversely as 
the squares of their respective distarices from that pole/ 

AftA’ this statement, he proceeds to explain and exemplify 
tbe" application of the theory to the investigation detailed in the 



p^pei*; and describing, the compass and wgnets .mde 
use of r (the :ye^bai description i?emg illustrated by . an engra- 
ving), he:gire» die subjoined account oirtkei mode of experi^ 
minting miq)ted. 

“ A ineridian line being drawn on a fim table, standing on a 
stone, floor, the compass was accurately adjusted on i^ jso that 
the needle pointed to zero on thd graduated cirde; , ,The mag- 
nets were fixed at the bottoms of earthen })ans, secured in such 
a way to rectangular pieces of board that their .positions could 
not be awidentally changed, and projecting from these boards 
were small jneces of brass, on each of which a line was drawn, to 
indicate the position of the axis of the magnet ; the horizontal 
distance of the edge of each of the projections nearest to the 
needle from the corresponding end of the magnet within the 
pan, was exactly tliree inches; I could, therefore, in any in- 
stance, determine very accurately the distance of the centre 
of the magnet from that of the needle. The pans %vere placed 
on the table, so that the indexes on the pieces of brass coin- 
cided with the meridian line. Water was now poured into 
the pans, and the temperature of the magnets was varied by va- 
rying the temperature of the water. The temperature of each 
magnet was ascertained by a tliermometer placed in the water, 
with its bulb resting on that pole of the magnet which w^as near- 
est to the centre of the needle. In my first observations i, 
however, made use of only one thermome ter, winch was moved 
during them from one magnet to tlie other.” 

The observations contained in the hibies were made, thus : 
I first noted the time, and then the temperature of the north 
magnet ; after which I placed 'the tliermometer on. the pole of 
the south magnet. I next observed the westerly point, 
which the needle was held in cequillbrio by the terrestrial 
forces and those of the magnets, slightly agitating the iieedie,^ 
that it might the more readily assume the true position ; from, 
this it led,^ by means of a very small, and weak raa^et, 
held on the outside of the compass-box, towarijs the easterly 
poii^ of equilibrium, which was 6b^rved in the same maiiher ; 
and fiS)m tins ii was led in the same way towards the. souther- 
obsoryatiphs of the points of e^iflbri- 
iba'^emperature of the south' Sa^et being observed, the. 



time at which the observations <»ncluded was noted.' The tempe- 
rature of the water in the pmia was now increased or diminished^ 
. according to circuihstances, by the addition of other w^ater, and 
the pans covered over, to prevent any rapid changes of tempos 
rature duriiig the ribservations. After allowing a short time 
for the magnets to . acquire the temperature of the water, the 
observations were repeated.* The scale made use of for the 
temperature was in all cases that of Fahrenheit.” 

From the results of the observations given in the tables de- 
scribed in the paragTapli last quoted, we extract the following ; 


TiMe of the Miignetic Inietmties correspoiiding to different 
Temperatures of the Magnets, Gth June 


Mean Temp, 
oi'the Mag. 
nets. 

DifF. of Temp, 
in successive 
observations. 

■ 

Magnetic In- 
tensity or Va- 
lues of 

M 

Variation of 
^forl-FaJir. 

or A . 

M 

6‘2.05 


212.5620 


r>a.05 

— . 3,00 

212.0423 

0.1268 

IIM 

4- 18.60 

210.6228 

0.1 24> 

74.00 

— 3.65 

210.0802 

O.lOOl 

70.6b 1 

3..35 

211.4178 

0.1270 

07.15 

3.50 

21 1.8353 

0.1193 

63.«}0 

3.35 

212.2167 

0.U38 

62.0.5 

— L7r» 

212.4610 

0.M13 


Some anomalies observed by Mr Barlow between the daily 
changes in the direction of a needle, when j)laced in the house 
and when in the open air which Mr Christie also noticed, and 
stilted, in a former paper, liis opinion that tliey had arisen from 
the difference in the changes of temperature in the magnets in 
tile two situations, are next investigated in the memoir before 
us ; observations on the temperature of tlie magnets having 
been made in the open air, corresponding to those made in- 
doors. ’ 

V^e select the subjoined table from among the results of this 
branch of Mr Christie’s inquiry. 

' . ■ "’ ■■■ > - ^ ■ 4 - _ 

• Thjjsc. anomalies are described by Mr Barlow in Ins paper on the daily 
variation of the horizdnt^ hnd lie^les under a reduced, dir^tiire 




14*4 . Ml* 


Mean Toinp. 

■ pf the Mag* 

our. of Teng>. 
ill succosjjive 
obHetvutioni^ 

Magnetic Iii- 
lensityorYa* 

M 

Yanation of 

;!?forrFahr. 

M 

‘ - , F. 

49!30 


224.0981 


(50.25 

4* 10.95 

222.8171 

0.1179 . 

08.25 

+ 8.00 

221.704(5 

0.1391 . 

74.00 

+ 6.35, 

220.7198 

0.1551 

61-75 

— 12.85 

222.39(57 

0.1305 

73.80 

4 - 12.06 

220.8778 

0.1260 

55.58 


222.G462 


66.00 

+ 10.42 

221.2655 . 

0-1315 

i 73.60 

4- 7.60 

220.1532 

0.1461 ' 

56.90 

— 16.70 

222.5145 

0.1314 


A double series of observations on tlie diunial changes in the 
positions of the ][K)ints of equilibrium at which a magnetic needle 
was retained by the joint action of terrestrial magnetism and of 
two bar magnets, having their axes horizontal and in the mag. 
netic meridian, and their centres at the distance inches 

from the centre of the needle, afford by correctitni and calcida- 
lioii tile following 

Tables of the Mean Terrestrial Ma-gneiw Intensities at dijfc- 
’ rent Honrs during the Day. 

1* Prom observations made within doors. 


Time 

of 

Obser- 

vation. 

Mean of the Ohsenmlwm of 
May 22, 23, 24, 25, 26. 

Mean of tfw Ohvermfions of 
May 27, 28, 29, 30, 31. 

Mean of the 
two Seiifr 

Azimuth of 
the points of 
Kquilibiium. 

Terrestrial 

JNtagnetk 

Intensity. 

Ai?imnth of 
the points of 
Equilibrium. 

Terrestrial 

Magnetic 

Intensity. 

^rerrestrial 
Magnetic 
TntcnsiL> . 

6'»00™ 
7 30 
9,00 

10 ao 

Noon* 

1 30 

2 m 
4,30 

0 00 
%m 

9 30, . 

n ^ 

81*27.3' 

82 19.9 

83 13.9 

83 40.5 

82 22.8 

81 43.5 
81-29.1: 

8i lU 

\81 17*7 i 
00.9 

80 62.6 

1.00175 

1.00100. 

1.00031 

1.00000 

1.00096 

1.00151 

1.00173 

14)0199 
l.OOlOO 
. 1.00216 
1.00220 

i. .. 

^81*56.0' 

82 27.4 

83 33,6 

84 16.2 

83 40..3 

82 39.5 

- 81 57.2 . 
82 10.8 

81 41.7 

81 20.5 

81 14.6 

81 10.7 

1.00170 
1,00128 
1.00016 
1.00000 
1.00038 
1.00112 
14)0170 
, I.0015J 

1:00192 

1.00224 
1.002:10 

1.00225 

1.00173 

l.OOl u 
1.00039 
1.00000 

I. 000(>7 

J. 00132 

1.00172 

1.00175 

1.00191 
, 1.00*220 
1.00231 
1*00225,. 


‘‘ Froiii the mean obtained Jicre, it appears that the ter^strial 
m^nelicj^tensity was the least between 10 and 11 o’clock in 
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the morning, the time, nearly, wlien the sun was on the mag- 
iietie meridian ; that it increased from this lime until between 
9 and 10 o'clock in the evening ; after whicli it decreased, and 
continued decreasing during the morning until the time of th<^ 
minirnuni.*’' 

2. Frojn observations made* in the open air. 


'rime oi*Ol)- 
servatloti. 

3fea/i of the Ot>i>erc(i lions of 

20, 21, 22. 

Azimuth of the 
jioint of Kijuili- 
briuiu. 

Terrestrial Afag- 
jietic InleiLsi- 
ty. 

<>(»»» 

70" :io.<> 

1.00112 

7 :ui 

70 aK7 

l.OOOOl 

n oil 

no 24.7 

1.00023 

m ‘M) 

00 42.2 

1.00000 

No(<n. 

ao :{2,7 

l.oooir, 

1 :io 

7.0 23.0 

i.ooi:u 

3 00 

7« r>3.2 

1.00133 

i HO 

7H HUH 

1.00223 

a 00 j 

70 20.3 

1.00251 

7 ‘io 

73 20.5 

1.00230 

0 00 

7« 42.3 

1.00200 


From these it appears, that the minimum intensity happened 
ntiarly at the time the sun passed the magnetic meridian, and 
rather later than in IVTay, wliicli was also the case with the time 
of the sun's passage over the meridian. The intensity increased 
until about (> o'clock in the afternoon, after which lime it ap- 
pears to have decreased during the evening, mid to have been 
decreasing from an early hour iu die morning. 

‘‘‘ The general agreement of tliese intensities with those de- 
duced Irom tlie observations made in-doors, is as near as could 
be expected, considering that an interval of twenty days had 
elapsed between the two sets of observations. From this, aud 
the agreement in the manner iu winch die westerly and easterly 
points of ec|uilibrium approach and recede from the north in 
the two cases, which I have before pointed out, wc may con- 
clude, that there is nothing anomalous in the action which takes 
place on the needle under the difFeront circumstances of its be- 
ing placed in-doors or in the open air ; and that the afiparcnt 
anomaly in the directions of the needle in the two cases, which 
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was observed by Mr Barlow and myself, arose from the cause 
whicli I have assigned for it in my former paper ; namely, the 
difference in the changes of temperature in the magnets when 
in-doors and when in the open air. 

The diurnal changes in the terrestrial magnetic in^^eiisity 
have been determined by Professor llansteen, by means of the 
vibrations of a needle delicately suspended. From these obser- 
vations it appears, that, in general, the time of minimum inten- 
sity was between 10 and 11 o’clock in the morning; that the 
maximum happened between 4 and 7 for the month of May 
18520, and about 7 o’clock in the evening for the month of June. 
The Intensity which, in tliese observations, is taken as unity, is 
that deduced from an observation made during an aurora bo- 
realis; but, for the purpose of comparison, I have, for the 
months of May and J urn*, taken the intensity deduced from his 
observations at 10^ 30^" in the morning as unity, reduced the 
intensities, which he gives for other times in the day, to this 
standard, and placed them in the following table, with the cor- 
responding intensities deduced from my own observations. 


Intemitjs (ledumifrom Ilunsteeu*s 
Observathna in 1820. 

Intensity deduceri from tke preceding 
Observations in 1823. 

Time. 

May. 

June. 

Time. 

May. 

June. 

8'> 00® .V M. 

10 30 

4 00 p. M. 
7 00 

10 30 

1.00034 

1.00000 

1.00309 

1.00294 

1.00191 

l.OflOlO 

1.00000 

1.00251 

I. 00302 

J. 002G7 

7*^ 30*« A. M. 

10 30 

4 30 p. .M. 
7 :30 

9 30 

1.00114 

1.00000 

1.00175 

1.00220 

1.0023] 

1.00061 

1.00000 

1.00223 

K00239 

1.00209 


The principal difference to be observed in the nature of the 
changes of intensity during tlie day, in the two cases, is, that, 
from my observations, the intensity appears to decrease more 
rapidly in the morning, and increase more slowly in the after- 
noon, than it does from those of Professor Hanstoen ; but the 
general character of these changes is as nearly the same as we 
can expect from methods so different, at different times, mid at 
places where l>oth the variation and dip of the peedle are dif. 
ferent. My object, however, was to point out what might be 
deduces from a series of such observations as I have detailed, 
rallier than to compare the results deduced from them with 
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those obtained by others, for which purpose it would have been 
•necessary to have continued them for a greater length of time. 

Wc have seen, that with the magnets I made use of, their 
intensity beiflg nearly ^18 M, at the temperature 60% a change 
in their temperature of I’’ would cause a change of intensity of 
0.1S3 M ; or taking the int^sity of the magnets 1, for each 
degree of increase in temperature we' should have a decrease of 
intensity of 0.000564. Now, if the same, or nearly the same, 
take plttco with all magnets, it is evidently necessary, in all 
cases where the terrestrial magnetic intensity is to be deduced 
from tlie vibrations of a needle, that great care should be taken 
to make the observations at the same temperature ; or, the pre^ 
rise eifect of change of temperature having been previously as- 
certained, to coiTect the observations according to the dilfe- 
renoc of the temperatures at which they were made. I am not 
aware that any one has yet attempted to make such a correction ; 
hut it is manifest from the experiments I have described, that it 
is indispensable, in order to deduce correct results from the times 
of vibration of a needle in different parts of tlie earth, where the 
temperatures at which the observations are made are almost 
necessarily different, that these temperatures should be regis- 
tered, and the times of vibration reduced to a standard of tem- 
perature. It appears to me, that the effects will be the most 
sensible in large and powerful needles ; and conse(j[uently, in 
making use of such, the reduction for a variation of temperature 
will be most necessary. There would be no difficulty in this 
reduction, if we could give, in terms of the intensity of any mag- 
net, the increment or decrement bf intensity corresponding to, a 
certain decrement or increment of temperature at all tempera- 
tures. To determine this accurately would, however, require a 
great vaiiety of experiments to be made with magnets of very 
different intensities ; but, as I have not made these, I must con- 
tent myself for the present with pointing out some of the facts 
which I have ascertained from more extended experiments dian 
those I have already given, reserving the detail of these experi- 
ments for another opportunity, should they be deemed of suffi- 
cient interest. 

“ These experiments were made witli a balance of torsion. 
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tlie needle being suspended by a brass- wire ^ \ -jtU inch in dia- 
meter. By them I ascertained the following facts. 

1, Commencing with a temperature — 3^ Fahrenheit, up 
to a temperature of as the temperature of \hc magnets 

increased* their intensity decreased. Owing to the almost total 
absence of snow' during the wiffter, I w'as unable to reduce 
lower the temperature of the large magnets whicfi I made use of ; 
but, from a!) experiment I made at the Tloyal Institution, in 
conjunction with Mr Faraday, in which a small magnet, enve- 
loped in lint well moistened with sulphurct of carbon, w'as placed 
on the edges of a basiii containing sulphuric acid, under the 
receiver of an air-pump, 1 ibund that the intensity of the mag- 
net increased to the lowest point to which the temperature was 
reduced, and tliat the intensity decreased on tlie admission of 
air into the receiver, and conseejuent increase of temperature in 
the magnet. This is in direct contradiction to the notion which 
has been entertained of destroying the magnelisin of the netxllc 
by the application of intense cold. 

With a (pertain incrcmctil of temperature, the decrement 
of intensity is not constant at all tentperatures, but increases as 
the temperature increases. 

' 8, From a temperature of about 80^ the intensity decreases 

very rapidly as the temperature increases : so that, if up to this 
temperature, tlie differences of the decrements arc nearly con- 
stant, to ascertain which requires a precishm in the experiments 
that perhaps their nature docs not admit of, beyond this lempe- 
, rature tlie differences of the decrements also increase. 

4. Beyond the temperature of 100% a portion of the power 
of the magnet is permanently destroyed. 

5. On a change of temperature, the most considerable por- 
tion of the eflect on the intensity of the magnet, is jiroduced 
instantaneously ; shewing that the magnetic }x>wer resides on 
or very near the surface. This is more partitailm‘ly observable 
.when the temperature of the magnet is increased, little change 
of intensity taking place after the first efiect is produced ; on 
the contrary, when the temperature of the magnet is diminished, 
although nearly the whole effect is produced instantly, *yct the 
magnet apj^ars to continue to gain a small power for some 

iJimc. 
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ft The effects produced on unpolarised iron by changes of 
temperature* are directly the reverse of those produced on a 
. magnet ; an increase of temperature causing an increase in the 
magnetic power of the iron, the limits between which I observed 
being 50° aifd 100°. That the effect on iron of an increase of 
temperature should be the reverse of that produced on a mag- 
net, is, I think, a strong argifment against the hyi^thcsis, that 
the action of iron upon the needle arises from the yolarity which 
is communicated to it from the earth. 

“It may be olyected to the method which I have adopted 
for determining the diurnal changes in the terrestrial magnetic 
intensity, llial, after the observations have been made, they 
recpiire a correction for temperature, Avhich can only bcj deter- 
mined by experiments previously made on the magnets and 
needle employed. The same objection may, however, be made 
against the method of determining the intensity by the vibra- 
tions of a iieccllo. As such a correction has not, in the latter 
<*ase, been liitlicrto applied, the results whicit have been obtaiitetl 
relative either to tin? diurnal changes of intensity, or the intensi- 
ties in different parts of the earth, by means of observations on 
the vibrations of a needle, will be so far incorrect as tlie neet^c 
may happen to have been aflected by diliereuces in the tempe- 
rature. The method 1 have described, liowever, possesses ad- 
vantages over tlic other : a very considerable one is, that, what- 
ever cdects are produced, may easilj^ be observed w^ith consiilcr- 
abli? precision, the time required for each observation being not 
more limn live minutes; another is, that, the magnets being im- 
mersed in water, as far as regards them, wc may command the 
temperature at which the obscrwilions ore to be made, and thus 
limit the correction for temperature to a very small quantity ; 
and it possesses another decided advantage, that whatever are 
tlic effeetts protluccd on the needle by atmospheric changes, they 
are, by means of it, rendered immediately visible, and can be 
observed as they occur 

* A series of ftxporiraents on the Effects of Temperature on Magnetism, 
by Dr J^npfer, Professor of Natural Philosophy and Chemistry at IJasan, ha.s 
api^earcd in the (Jth volume of Karsten’s Archiv fur Nafcurliclie,— E dit. 
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Aut. XXV .-— cf Rare Plants ^hich have Fhywercd in the 
Ro^al Botanic Garden^ Edinburgh^ daring the last three 


rmnihs. Communicated 

Acacia Lopliantlia. 

AmarYlHsi aurca. 

Banksia ericifolia. 

Bignonia grandifolia. 

Cameiba olcifcra. 

Columnea hirauta. 

Cunonia capensis. 

Cyathodes abietina. 

Epidendruin umbellatum. 

Eranthemuin variabiie. 

Fuchsia arborcscens. 

We have plants raised from seeds 
under Ais name-, which can be 
Teat lily distinguished, by their 
remarkable glaucous appearance, 
from tlioso which have flower- 
ed ; hut as this seems the only 
distinction, it is not unlikely 
they may losi> it when they .grow 
older. In Jiot. Mag^ fob 2620. a 
hope is expressed that this spe- 
cies may be found hiu'dy enough 
to hear our winters without pro- 
tection ; but it and the F. ex- 
corticata were among the first 
which were cut up by the cold 
this wrinter, in a plot of the ilif- 
ferent species of the genus in 
the Botanic Garden. It forms, 
however, a veiy handsome green- , 
house shrub. 

Gonolobus diadenmttis. 

Hemimeris peduncularis. 

Ixora arborescens. 

Jasminuxn paniculatum. 

liCchenaultia f<jrmosa. 

]|Ljpana vestita. 

LobeHa gracilis. 

Omithiciium reflcxuni. 

Rhus vernix* 


Professor Gkaham. 

Dec^G. 18^5. 

Tbunbergia capensis. 

coccitvca. 

This fine stove plant was received 
from the Calctitta Garden under 
this name in 18*2:5 ; but we have 
no history of the species. 

1 would sug|jest the following as 
its essential character and’ de- 
scription : 

T* coccinm.— Corolla subringenti, 
limbo arete reflexo ; raccmis in- 
terruptis, terminalibus, secun- 
dis ; fob Is angulatis, hastatia ; 
cauie volubili. 

DEscuirTiON.— throwing up 
many vStems. Stems branching 
from the liottom ; branches axif- 
lary, ojiposite, slightly swollen 
at the joints, and climbing to a 
great height, twdning from left 
to right, green, smooth. Leuws 
oj>posite, potioled, pale green, 
lighter on the back, sniootli, an- 
gular, especially towards the 
base, Jiastate, acuminate, 5 larger 
2 or 4 smaller nerves; nerves 
prominent, especially on the back, 
and lliere reticulatod. Petiole 
half the length of the Jeaf^ ohmi- 
llolled above. P lowering bramhes 
long (1-2 feet), axillary, leafy ; 
thel eaces opposite, and resemb- 
ling those on tJie stem, but smal- 
ler, and gradually diminishing 
in size, and becoming coiilate to- 
wards the flowers, iiaceines Jong, 
terminal, interrupted, secuiid. 
Pedicels two-thirds of tlie length 
of the. flowers, two, three, or 
more, arising from the axilla of 
each leaf or bractea, stout, and 
swellingslightlyupivards; brac- 
teas often awanting towards the 
extremity of the inceme. Outer 
calyx as long as the tube ot^ the 
corolla, almond-shaped, reddish- 
brown, bursting along one edge, 
and filing after the corolla in 
one piece ; veins inconsmeuous, 
numerous, parallel. Jrater calyx 
eup-shaped, nearly entire. Co^ 
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roUa subnngent ; tube palo red, 
scereting a. Targe quantity of ho- 
ney, dilated at the base, niouth 
compressed, obliipie; litrUt bright 
red, 5-cieft, segments obtuse, 
closely reflexed upon the tube 
and outer, calyx. Stamais in- 
eluded, 4 fertile, didynumiuis, 1 
abortive, varying in length, and 
adnate towards its base witlr 
the tube of the corolla behimf 
the style ; JilamenL\ inserted in- 
to the corolla where it begins to 
dilate at the base, stout, red, 
compressed : aulhers lai-ge, yel- 
low, ciliated, mucroiiatc at the 
base, mucros red, smootJi. Oer- 
men yellow, urceolatc, beaked, 
beak green. Siyla rather slen- 
der, longer than the filaments, 
white, compressed, bent to a 


right angle near the top ; sUffintt 
white, cleft, sub-exserted. 

This species, as well as some of 
those lately published, shews 
4.hat the form of the corolla va- 
ries greatly, and seems to indi- 
cate the propriety of striking it 
out of the essential generic cha- 
racter. This species also shews 
that ill the genus there is aAvant 
of unilbrmity or* calyx* 

Tulba^i.'i alHacca. 

Valisneria spiralis (fanii.) 

This most desirahle jilarit was in- 
troduced into the ^purdeii from 
the St l4awrencc, in the nci^d^” 
bourhood of Sorcll, IfiO miles 
above (iluebec, by the kindness 
of the C’ountess of Dalhousie. 


AtiT. XXVI . — Meteorological (^serrations made at Leith- 
By Messrs Cox^dstkeam and Foggo. 

The journal, from which the following monthly results are 
extracted, is kept about 20 feet above tlie level of the sea, 
and a fc'w liundred yartls distant from it. The Theniionieter 
is registered at 9 A. m. and 9 p. m, ; the Baronieler at 9 a. m. 
Noon, 4 v-M- and 9 r. m. ; the Bain-Gauge and Wind- Vane at 
Noon, ''fhe Hygrometrical observations are made by means of 
two Thennomefers, one of which has its bulb covered with silk, 
and moistened with water ; their indications mv registered at 
noon. 

SEPTEMBlsfll IS25. 


Hesuils, 

1. Temperature. Fahr. Ther. 

Mean of the month, 

IVtaximum by llegister Tliermometer, ^ (19.000 

MimmuTn by ditto, - 40.000 

lUinge, - ^9.000 

*Mean of the cxtreJiies, - 54.500 

2. Pressure. Inches. 

Moan of the month, ’ * 

Maximum observed, 30.300 

Minimtim observetl, * 29.300 

Uange, l.OOO 



, 152 Messrs Coldstream and Foggo^s Mcteorologieal 


3. Humidity. I'ahr. 1’ber. 

Meau diiferencc between the two Thcimomcters, 4^70a 

Maximum ditto, 13.000 

Mmimum ditto, 0.000 


4. llain, 1.32 inchositi 14 days. 

5. Winds,.,.NE. 3, E. 4, SE. 1, SW. 4, Vi. 8, NW. l/Var. 9 daj-s. 

Retnarksf 

M — ^^rhis day was particularly fine': the hriglitcst sunshine prevailed, 
'^rhe following thonnomelrical observations were made about 2 r. »i. 


Temperature of air in the shade, « - 60* \0 

of dew-j>oint, - . 17.0 

ol' garden mould exposed all day to 
the suii*s rays at the surface, 121.0 

of the same, at the 4lc*pth of 24 inches, 6 1 ,5 

1 loot, 76.0 

18 inches, 6*7.0 

2 feet, 03.0 

of garden mould always In the shade, 
at the surface, - - C2.0 

of the same, at the depth of 2 inches, 61.0 

1 fool, 60.0 

18 inches, 

2 feet, 58.0 


In page 67‘ line 9. of tbh Kiimbcr, in the pnpm on Solar Radiation, 
the tompemlure of the air in Mr Campheirs observation sliould be stated 28 . 

4th — This evening, at sunset, there was a gorgeous tlisplay of colour in 
the west, .\mongat the numerous tints that ap])cared, the green was particu- 
larly distinct, and remained so for a considerable time. The sky was filled 
with rather dense eWro^tmtu 

10/7i. — Since the 4th, the weather has been unjileasant ; the pressure gra- 
dually decreasing, and the Icinperalare of the dew.jio’uil rising, 'fo^lay, at 
noon, the latter was 53"; on the 4ith it was 41*" Barometer at 4 i*. m. 29,30. 

• During the suuimef months, qur observations on the dew-point Avorc 
made by nieims of .a contrivance simUavin all respet?ts to that Avliich Mr 'fho- 
mas Jones has proposed in a paper read lately before the Iloyal Society of 
[London, as a new' Hygrometer. We used a common thermometer, with a 
bulb bloAvn of black glass, the upper half of Avhich was covered with muslin, 
and suvvoinided wdth a rim of silver, fitting closely the largest circumference, 
and so hoUoAved out, as to be capable of holding a small quantity of a liipiid. 
Sulphuric ether being dropped iqion this surface, the whole bulb A»-'as quickly 
cooled, and the deposition aa ^s visible on the lower and exposed suriace. This 
instrument is mos^ easily used. Even in the driest AA^esitlicr in July„Avben 
w« had the dew-point soinelimes 27 *' and 30'' below the temperature of the 
ait, we could obtain a deposition with eight or ten drops of Mher in the course 
of tAvo minute.^. In general, we employed only five or six drops of ether, 
and compieled each observation in little more than one minute. We hod used 
this instrument for four months before we heard of Mr Jones’s inven\ion ; but 
that gentleman’vS paper was read to the Iloyal Society before we had com- 
pleted our design. 
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1 U/i.— ^Between 4 ainl G p. m. we hiui a thunder-slorm. The nimU came 
from the SSK. and were of a deep bluish-grey colour i the lightning was pale, 
but vivitL The discharges were accompanied by very violent gusts of wind, 
and heavy rain. Barometer 29.44, rising; temp. The min ceased 

about 7 o’clock r the night was calm and serene. About IG p. m. an aurora 
was ohserved*])ljiying witli considerable brilluuicy. The sturm extended over 
the grcatc^it part of Scotla.nd, but was felt most severely in Perthshire. 

VMh . — At 9 A. M. temp. ;# dew -point SG^S. At noon, temp. 04'' .0; 

<lew- point 56‘‘.5. Very unpleasant weather; much rain ; distant thunder heard 
in the afternoon. 

20/A.— ‘For several evenings past, there have been distinct convergences of 
the solar beams at sunset. When this beautiful jdionomenon is wateJmd for, 
we tind that it is by no means so uncomnnm as was fonnerJ}’’ supposed. 

27/A.— After a day of the brightest sunshine, the sky was overcast toAvards 
the evening h}' small cin'o-cumidi^ arranged in parallel bars, whose direction 
was nearly north and south, 'i’hese caused a general dulnoss, till the sun got 
very near the horizon, when, suddenly , the rays shooting through a small ojx*!!- 
ing in tliG clouds, and illuminating their low'er surfaces, j)i*oduceii over the 
wlnde western sky, quite up to the zeiiitli, the ruhest golden and crimson 
tints it is ]msrihle to imagine; these, varying in intensity ami depth every 
second, gradually faded, as the sun sunk below the liorizou, [but had not 
wholly vanivshed lo minutes after he had .set. It is worthy of remark, that, 
whenever the sun’s disk disappeared, the mountains, ajul indeed the whole 
r-urlace of the earth, assumed a dc(*p purple, approaching to viold colour, which 
remained till the nuion’s rays had usurped the doiuiiiion of the night. This 
splendid sunset was obseiweti tlivouglniut all Scotland : indeed, it is prob.'dile 
that if. Avas seen in most jtarls ef the island, as we have learned fx'om dillevent 
accounts, that it bore the same characters in Caillmess that it did in Cumber- 
land. 

3G/A. — During the last four days, the Aveather has been very fine. "Winds 
B. .jud N K. Bar. 29.90 to ;tO,3G, 


OCTOBEK. 

Itc'iulis. 

1. 'remperature. I'ahr. Thcr. 

Mean of the Month, .? .‘>1^211 

.Maximum by Kegistcr Thermometer, GB.OOO 

JMinimum by ditto, 3.‘bi>00 

Ilaiige, 34.000 

Moan of the extremes, r>o.750 

2. 3‘ressure. Inches. 

Mean of the Month, 29.799 

Maximum observed, 30.2.'>0 

Minimum, 29.900 

Bange, 1.250 

3. Humidity, FtUir. Ther. 

*Mean dillerence between the two Thermometers, 3".600 

M&:;mmm ditto,'.. 8.506 

Minimum ditto, 0.000 
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4. Rain, 2.G inches in 20 flays. 

0. Wujcls,.„.....,N* 2, K. 1, 8.4, 8W. 7, W. 11, NW. 6 days. 

Remarks. 

This tnonl^ has been characterised by the prevalence of strong westerly 
gales, accompanied dunng the first two weel^s by heavy rains, and, towards 
the Utter end, by fi*o$ls. 

Much rain fell to-da^'. Mean pressure 29,005. Mean temp. 64**.5. 
Dew-point 54®.0. An aurora was seen in the evening ; observed synciironous- 
iy in the north of Scotland. 

17M — Solar Radiation at 9 A- m. 05®. Mean temperature 40®..5. Dew* 
point I10®.5. Weather variable, showery. 

18/7*. — Temperature of the i)vecediug night 37®. 

21*?/!,— The h 5 rgroiuetrical observations of the last four fla 3 "s have illuH« 
trated very well the beautiful law, first developed by Mr Anderson of Perth, 
of the coincidence between the dew-point and the minimum temperature of 
Ute night. The following is aii abstract of these * : 


1826. 

'rEMVEXATiniE. 

Weather. 



TJier. 



October 17* 
13. 

19. 

20. 
21. 

4C®.0 

37.0 
43.4 

30.0 

35.0 

55“.0 

55.0 

49.0 
42.5 

4r.O 

47.0 

41.0 

I 40.0 

38®.5 

44.0 

37.0 

35.0 

12.5 

3.0 

7.0 

5.0 

Variable ; sllowt*r 3 ^ 
Dull; fine. 

Clear s then rain, 
t’lear ; veO'^ 

Ditto, ditto. 


A lunar halo, with a diameter of 90 ’, win? seen to-night formed in 
cttmulaied drrosiratu Pressure diminishing. 

dO/:A.**Boisterou 3 gale from NW. Maximum temperature 00 ^ - 


NOVEMBEK. 


1. Temperature. 

Mean of the Month, 

Maximum by Register Thennometer, 50.500 

Minimum by ditto, 25.000 

Range, 31.500 

Mean of the extremes, 40.500 

2# Pressure. Inches. 

Alean of the month, * 

Alaximum observed, 30. 1 20 

Alinimum observed,^........... 28.070 

Range, 1.450 


• Since we commenced our observatmns with Mr Jones’s hygi'ometer, it 
has oft^ occurred to us, that horticulturists mij^ht use such an" instrument 
with gr^t /?jdvanta 0 e in this variable climate. It ls now well established, that 
the 'temperature ofthc dew-point, as observed in the afternoon in any season, 
is very nearly the same with the minimuni temperature of the succeeding 

night; and hence, by making use of Mr Jones’s instrument, a frost might be 
announced in sufficient time to aflmltof tlie necessary precautions l)eiiig taken 
to secure the safety of tender plants, &c. We are well assured that no gar- 
dener would find any difficulty irf using the instrument. 
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3. Humidity* Folir. Ther* 

Mean difference between the two thermometers, 2®.700 

Maximum observed, 4.500 

Minimum observed, 0.000 


4. Kaln, 1.97 inches in I 7 days. 

5 . -Winds,* N.2, E, 2, SW.4, MM4, NW.5, Tar. 3 days. 

Remarks, 

3d. — ^Tlie morning was very stormy. Wind N. very strong. Heavy rain. 
Barometer 28.670. Temp. 43®. !Mcan prt's.sure of the day 28.942. In the 
evening it cleared, and the stars shone brightly. An aurora W'as seen at 
1 1 o’clock. 

ith — Pressure inci*easing rapidly. Mean tern]), of ])i*ecediiig night 38®. 
■Wind NW. ; pleasant day. Another aurora of great beauty ajjpeared in the 
evening : the rays ^v'ere very numerous and vivid, but they remained visible 
only for a few n\ltiutcs. The phenomenon was neither preceded nor followed 
by the diffuse illumination of the northern sky w'hich is gcncn\Uy seen along 
with this meteor. 

6/A — ^Veiy stormy. Pressure 28.80, increasing. Wind W. boisterous. 

7///,— Wind moderate. Mean temp. 36®. Mean pressure, 29.04. An au- 
rora at 9 I*. M. ; very bright. 

8/A~Between 1 0 and 11 a. »r. there appeared a solar halo, Ibrmed in fleecy 
cirro^s/ra^i It was simple, without colour, and had a diameter of 44®. The 
pressure again diminished towards night, and much rain tell. 

12/A. — ^Vory pleasant day. Wind SW. gentle. Mean temp. 31®. At 
noon, the thermometer, covered with black w'ool, rose in the snn\s rays to Go®. 

14/A,— .At 8 r. M. when the sky was perfectly serene, a large meteor was 
seen to pasvs from K. to W. through a space in tlie heavens equal to 25®, ex- 
ploding like a rocket nearly in our zenith : it left a very bright luminous tail 
in its course, which remained visible for nearly two minutes after the meteor 
itself hjid disappeared. Wind W. strong. Barometer 30.97i rising. 

18/A. — This evening, the wind blew from SW. with the violence of a hur- 
ricane, for about two hours- Barometer 29.00. 

22rf. — Last night, a meteor, similar to th.ac observed on the 14th, was 
Seen far to the south, moving from E. to W. with great velocity, and leaving 
a luminous tail bohiud ; and this evcuilig, about 9 o’clock, another was obser- 
ved, moving towards the north. The apparent magnitude of these was double 
that of stars of the first magnitude. To-night, also, for about three hours, 
there was a very magnificent display of the aurora : its lustre was much im- 
paired by the light of the moon, but still it appeared more extensive, and 
played with more celerity than any that have been observed this year- The 
beams rose to the zenith, and seemed to influence very much some polarised 
cirri in the south. Temp. 37"- Bar. 30 07* ^ 

28 /A. — A lunaik halo was seen to-night; and a faint appearance of a lunar 
rainbow. Wind W. Bar. 30.02. ^ 

26/A. — Very stormy. Bar. 29.17* Wind S W. boisterous ; vexy heavy rains* 

28/A.«-Ground thickly covered with snow; during the day much rain felL 
Wind E. boisterous. Bar. 28.83. 
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Times of Ihe Planets passing the Meridian. 


1 JjiNUAliy. 1 

_ 

Aleroury. 

Venus. 

Alars. 

Jupiter. 

Saturn. ^ 

Georgian. 

e 


H. , 

H. , 

H. , 

H. , 

H. , 

B 


10 53 

6 44 

, 4 21 

22 19 

12 46 

K 


JO 59 

6 34 

4 8 

22 6 

12 30 

10 

10 50 

11 6 

0 25 

3 48 

21 41 

12 10 

15 

10 33 

11 14 

6 16 

3 28 

21 20 

11 50 

20 

10 37 

11 21 

6 2 

3 6 

20 59 

li 32 

2.J 

10 29 

11 28 

5 53 

2 45 

20 38 

11 13 

j Februahy, I 


Mercury. 

Venus. 

Aim's. 

Jupiter. 

Saturn, 

Georgian. 

J>. 

H. , 

H. , 

H. , 

IX. , 

H. , 

H. , 

1 

10 38 

11 37 

5 38 

2 15 

20 10 

10 48 

5 

10 43 

11 43 

5 20 

1 58 

19 54 

10 33 

10 


11 49 

5 17 

1 37 

19 35 

10 15 

1.5 

11 8 

11 54 

5 r* 

1 16 

19 16 

9 56 

20 

11 21 

H 59 

4 52 

0 .53 

13 55 

0 37 

25 

11 34 

12 3 

4 38 

0 31 

18 35 

9 18 

1 March. | 


Alercury. 

Venus. 

Alars. 

Jupiter. 

Saturn. 

Georgian. 

D. 

K. , 

11. f 

11. , 

H. f 


11. ^ 

1 

11 46 

12 7 

4 28 

0 9 


9 5 

5 

11 58 

12 10 

4 16 

23 51 


8 49 

10 

12 8 

12 13 

4 1 

23 29 

17 48 

8 26 

15 

12 28 

12 15 

3 41 

23 7 

17 27 

8 8 

20 

12 44 

12 18 

3 28 

22 44 

17 9 

7 49 

25 

12 58 

12 22 

3 10 

22 24 

17 51 

7 30 


SOLAR ECLIPSE OF (PI VII.) 

On the 29th of November, there will he an eeliphc of the Sun, wliich will be 
visible. The following are the elements, as obtuiiu-"! by using the Solar Tables 
of M. Delamdrey and tne Lunar Tables of M. Dammeau. 


D. 

Nov. 29. 


jf. 

U 

11 

210 ' 

2:s 

21 

244 


True timeof Kclip. Conjunct. atEilin,*M. Time, 

Equation of Mea/t to Apparent Ume^ at conjunction. 

True time of Ecliptic conjunction, Ajuparmt iimc\ 

Longitude of the Sun and Moon, from true Equinox, 

Ohliquity of the Ecliptic, 

Sun’s declination south, 

■o-' Right Ascension, 

——horary motion in Longitude, 

— in Right Ascension, 

.- - sc-midiameter, 

— — horizontal parallax. 

Horary decrease of the Equation of time, 

Moon’s Latitude North, increasing. 

Equatorial horizontal parjulax, 

— Horizontal semidiameter, 

horary motion in Longitude at the instant of conjunction, 

. . for the hour v^hich precedes, 

. .. — .I. y — for the hour which ft)liows, 

horary motion in I-atitude at the instant of conjunction, + 

mimUmm m - " ■ ■ ■ i for Uic houF whicli mccedes, 

---- - -irtv for the hour w{>ich lollows, + 

An^iof the Relative Orbit with the Ecliptic, - - *5 

Meon from the Sun in the Relative Orbit, 


12 41,99 

11 :u,7(; 
24 13,70 

=■49 19,84 
27 38,«C 
27 34,17 
50 38.92 
2 32,19 

2 41,05 
16 b“i,15 

8,03 

0,«75 

12 29,55 
1 23,84 

]« 43,85 
38 5,447 
38 5,511 
38 5,383 

3 35,904 
3 26,181 
3 25,627 

30 36,4 
3^ 43,62 
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titudes at the respective instants has been applied. These affect the tone of the curainencemenl ; that of the em 
the digits eclipsed at g:reatest obscuration 




FortbeBeginroiig. | FortheFnd. 



YlMbic C'oTiiunclioa. - iO 50 17-17 1 10 3(1 44,07 

i:na .',f the Kc-lip5e, - 11 54 40.02 :11 43 0,46 

Digits aclipsecu (3 dig. 53' I0'',3f;. ofi the aortli part of the Sttn's di-ic. 

'he Moon ■will enter the Sun's cLsk on I'ae i‘.eiSlliinb, at 37' 5G'' 11" from his /^euith, in reierence to the horizon. 
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Ar^riimenls of the Longi- 

Equations 
ot* liOlUrt- 

Equations of 

Equations of bor, mot. in Long, 

rary iiiDtioii in Long. 

tilde. 

Tarallax. 

Eirst Order. 

Second Order 

S! 

« 470(i,A 

7 7'.27"ia 

1131/24 

1320.721 

2^8034 

1 

30« 2l«r. 

7177, »« 

172,72 

133,853 

1,2310 

J? 

m 2J)07 

320d,lG 

0,16* 

0,218 


y 

J4 ;)207 

Cf)7,G4 


2,633 

0,3400 

^ + .1* 

4 

00.30 

t 

2,837 

0i0288 


:jui 

SttihttO 

0,00 

0,003 





1 11)12.03 

210.00 

231,808 

0,3600 

U — X 


1)3, «2 

3,«0 

6.104 

0,0481 



;J77 »2io.e 

2o,r,J 

0,03 

0,02!) 


1 

2 


10,11 

32.322 

0,2001 

v»' + c? 

370 7«ia.4 

4»/;.«5 

0,20 

0,361 

0,0112 

X‘ fs 

42 l?0!).4 

730,30 

(i.Gl 

7,163 

0,0076 


tty 7 2tti|J.a 

32.11 


0,0‘J!}: 


2a ' — X 

t!5 ()5'4rj,» 

5»,5‘) 


0,121 


t -f - 

3r>2 01)72 

2ri,io 


0,032 


t — z 

;t;t {)20ft 

'IG^OT 


0,38/ 


2/ + X 

t{);o 72;t7 

120J1: 

0,10 

0,282 

0,0031 

2«-* V- 

;t2 M2:t 

7oH.3d 

10,00 

i6,:ti8 

0,0370 

2/ + e — X 

;tr>t ‘-Mttojj 

IIG.UJ 

0,10 

OJ06 


r ... 

;t« 

71.ti7 

t,so 

2.181 

0,0003 

... 

2:') OyiG^f! 

)!|)0,()o 

0.23 

0.210 

0,0110 

a/— x: — 2,1' 

li) 2«)lU,2 



0,000 


2/— 2^—4 


12,03 


0,287 


2.iy -H a' 

:tj; 3)20.-) 

<; i,«2 


0J}33 

0,0001 

2.V— »’ 

2tJ 370/ yti 

73,13 

0,lC 

0,074 


*Zt f 2//. — r 

ID imy.o 

20,o0 


0,030 

0,0160 

2/— 2// 4- X 

37tt 0(J22,i 



0,007 


t -)■ 7J 

iti 13/2 

! 10,74 


0,03!) 

0,0100 



3fia 2H.>(! 

j JU.tIO 

0,07 

o'oio 


n y 

‘25« (;418,4 

•I,-’? 


' j 


% i 

. 333 

1 




V Z 

. 124 

0,00 




.t‘ nnil / 


2K0f{ 


0,337 



23,13 


j 0,178' 



10,01 


i 0,130 

0,0291 



1 7'Gr> 


0.i,>[) 


X anil t — 5 


3,10 






IG,00 


0,300 


X aiiil 2i — *' 


0,10 






1 3,32 


0,028 




w 




X an.l 


14,21 






1^,20 

i 

0,475 


X ami 1 — y 


10.32 






3,o3 


0,1/5 


t — y aiul t . 


0,«« 






«'u ojnfuto 

1333,58 

1002,01 « 

5,4630 

Ci»n‘<tant 4iuni1itlt'.s 

— !)o34 

4- im,3 

4* 3151,83 

3,(m0 




.. k 

« . . 


' , Sum of JCqujitions, 

4 0 

E(|. par. 1* 1360,88 

7033,848 

! .-,0,1070 

Nutation, 



1 diam. iKi08,20 

±. 0,107 





■h 42,07 


1 r 


Ltiulw - 

- 2,:t2j 




f for the hour 

Alcan Long. 

273 r)({53, 40 


( preceding. 





motion / /jki 

j for the hour 

1' rue 

I.oiigiUuit\ 

274 1023,13 


1 /OtM.DUl 

I J 

( IbUowiug. 









A>ri. XXYIII . — Prorccdaigs ihc Rnijal Soacl^ nf Edin^ 

hurgli. 

Niw. 28 — At a general mccling of tlie Society tl)e follow- 
ing Oifice-boarers were elcetccl for the eiiwsuiiig 3^ car : 

Sir Walteh Scott, 3>avt Presideni. 

V ICK-PRESIDENTS. 

ifiglit lion. Lord Chief -Baron. I^ord Glenlee. 

Dr T. C. Hope. Professor Russell. 

Dr Brewster, General Secretary. 

Thomas Allan, Esq. Treasurer. 

JaiRts Skene, Esq. Curator of the Museum. 
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Proceedings of the Wernerian Sotnety^ 

PHYSICAL CLASS. 

Alexander Irving, Esq- President. «Tobn llobison, Esq. Secretar^v 
Counsellors. 

Sir William Arbulbnot, Hart. Dr Home. 

James Jardine, Esq. Professor Wallat**. 

Sir William Forbes, Hurt. Dr Edward Turner. 

LITEEtAKV CLASS. 

Henry Mackenzie, J’^sq, President. P. F. Tytler, Esq. Secretary. 
CorXSELLOHS. 

Sir William Jlanulton, Bart. Sir Henry Jardine. 

iiet'- Dr Lee. Sir .John Hay, Bart. 

Right Hon. Lord Advocate. Dr Hibbert. 


Art. ^Proceedings of (he Wcrfieriiw Natural History 

Society, 

This Society met lor the 'winter 18^25-6 (its eigbtecMith ses».. 
sion)j on Saturday, 19th November last. 

Mr Henry Withaiii of Lartington, read a notice of the, oc> 
currence of the common Cockle, Cardium ediile^ in a living 
state, in fresli- water ditches, at Cocklesliery in Yorkshire, at tJie 
distance of forty miles from the sea, and greatly above its pre- 
sent level, lie exliibitcd specimcjns of the shelijs, from which 
lie had, on the spot, extracted the living animal : these shells 
did not differ in the slightest degree from those of the cockle 
which inhabits our sandy sea-sliores. The aniina!, however, Mr 
Witham mentioned, liad somewhat less of the salt taste or lishy 
flavour than tlie cockles sold in our markets. 

A memoir by Mr Davul Don, librarian of tlie liinnean So- 
ciety, On the Classification of the Gcfiera Gnaphallum and, 
Xeranth4^mum of Litmwusf wa.s next laid before the meeting. 

There was then read the first part of Mr Thomas Buchan- 
an^s sketch of the comparative anatomy of the Organ of Hearing, 
containing remarks on the structure of the ear in the Shark' tribe, 
illustrated by preserved specimens. 

There was likewise road a communication by Mr Blackadder, 
regarding the existence of a hard rock of Conglomerate in the 
mi4j,st of the large gravel-beds near Edinburgh ; and Professor 
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Jameson gave an account of a Table of Colours, arranged for na- 
turalists by the Reverend Lansdown Guilding of St Vincent’s, 
intended as supplementary to Mr Syme’s treatise on colours. 


3d Dec, 1825.— The Secretary read Dr T, S. Traill’s account 
of tlic Anatomy of the Trunipoter-bird, PscypMa crepitans. 

Dr R. E, Grant then communicated S(jme notices of tlie ha- 
bits of Tritonid arborescens-^ particularly th(j power possessed 
by that molluscous animal of producing a peculiar and very 
audible sound ; anjj the Doctor at the same time exhibited spe- 
cimens, which liad been kept alive and active for more than 
three weeks, in a jar filled with soa-water, the v/aler liaving been 
o(!casionally renewed. 

Professor Jameson communicated some remarks on the exist- 
ence of many xnineral substances, in very minute portions, in 
the ocean and in tlio atmOvSpluTe. 

At the same- mooting, tlie following geniiomcn were elected 
office-bearers of the Society for the following year : 


lioBBKT Jameson, Esq. Pn^niJcnU 

V ICE.PtlBSn>EKTS ; 

llobert Bald, Esq. i)r Robert (Jrahain. 

Sir WilUpxn Juidinc, Hart Rev. Dr A. Brunbnu 


Treasurer. A. G. Ellis, Pahicr^ I*, Sytnc, Esq. 

SeAireta7y^ P. Neill, Rsq. Lihrarian, .Tames Wilson j Esq. 


Wnij. Drysdale, Esq. 
Gilbert luncs, Esq. 

Dr Robert Knox. 

G. A. W. Arnett, Esq. 


Council : 

Dr Andrew Coventry. 
John Stark, Esq. 

Dr R. E. Grant. 

Dr John Boggic. 


Aet. XXX . — Proceedings of the Northern Institution^ In- 

nemm. ^ 

Sept 16. 182S!— jA T this meeting the following gentlemen 
were elected 

* HoNORAKV 

Sir Jame.9 MfCgrigor, Knight, r. U.S. &c. 

Dr Traill of Liverpool. 

Dr Thomas Thomson, Professor of ChemistPy, UniT^ersity of Glasgow^ 
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Dr Ure of the Audersonlan Iiistiliite of Glasgow. 

llobert Jameson, ICs(j[, i^rofcssor of Nat. Hist. University of £diii» 

David Brewster, £sq. DJL. D. Ac. 

And several corresponding and ordinary menibers,«i 

The papers read were, 

1. Origiiiai letter of Simon, Lerd Fraser of Lovat. Commu- 
nicated by John Anderson, Ksep W. S. 

2. lilvidcncc respecting a sudden commotion of Loch Ness 
about the lime of tl?c Lisbon Earthquake in 1755. From Mrs 
Grant of DuthiL 

3. Notice of a subterranean passtige lately#discovercd in Glen 
Shiel. J5y Mr Mactavish, solicitor. 

4. Remarks by tlie Secretary on an ancient custora-hoiisc 
Real of the conj(^ined burglis of Inverness and Cromarty, sup- 
posed to be of tlic age between Alexander TI. and Robert III, 

5. A. paper from Mr Fraser, Ih'oyard, on the* sections lately 
made, by onler of ISlr h'raser of Lovat, of a vltrilled fort on 
his property, laid on the table, but the reading of it postponed 
till next meeting. 


Aut. XXXI.— SCIENTIFIC INTELL|GENCE. 

ASTH0K03ry. 

I. Comets . — At a meeting of tlie Aslroiumiical Society of 
liOiuloii, licit! on the lltli Novxnnber, the ihesident took the 
opportunity of calling the attention of the nienibcrs to the re- 
markable circumstance of the appearance of no fewer than^yb?/r 
comets during the rcce.ss, an oceurronco unparalleled in tlie his- 
tory of astronomy. 1710 first of thcbc (he observed) was disco- 
vered by M. Gambart, at Marseilles, on May 10. in the head of 
Cassiopea. 77ie second by M. Valz, at Nismes, on July 33, 
near x, Tauri. The third by M. Pons, at Florence, on August 
9, in Auriga. The fourth (which was the most interesting and 
important of the whole, since it had been the object of solicitude 
at eveiy observatory, and was anxiously expected and looked af- 
ter by evoy Jibtroiumicr) was discovered about July or August 
last. The Piesidcnt remarked, that this last comet (which is 
better known by the name of the comet of Enchc) has now made , 
thirteen revolutions within the last forty years; six of which 



Scknti/ic JnUlMgence.^Optks. 167 

have been regularly observed by astronomers. It was first seen 
.in 1786; aftemards in 1795, 1805, 1819, and and in the 
present year. It makes a complete revohitioh in about l^iOT 
days,*or 3 J ^'ears. 


ACpUSTTt'S. 

A Table shewing the Results of R.vpcrimenis on the i\ . 
ty qf Siound^ as observed by dijjerent Philosophers'^ . 
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' jMtTsemie de Arte BalUsfica, prop. ao. 

- Tenlaiaiiid Kxperim. Atad. del. C'inionto, 1.. 15. 1’7'^'s part 11. p. llJi. 

- rhil. 'rraiis. No. 

'* Diilvunel, Hist. Acad. Jteg. 1. iJ. stet. ?$. cup. il. 

'> Phil. Trans. 170« anil 170.‘l- 
« ttl. ibiil. 

’ Mem- clc I’Acadcjnie ilus ScMetircs, aral I7'i‘b 
* Comment. Bonoiiienses, vol. ii. !>. 

Xia Coudamine, lulroductioii liislori'pio, Ar. 17'»U P- bo. 

^ ^ Alem. de IWcad. Ilo^^alc dcs Sciences, 17'15'. p* X?{o. 

J, T. Mayer, Praktiechc G^nmetrie, Gottingen, 17i)U, b. i. jj. Ib'O- 
‘*^1 idler, Giitting. Gclehrt. Anzeige, 1791, st. ir>l),%;t Voigts Magazin, 
&c. b. a. St. i. p. I JO. 

‘ * Annales de Chiniie et de Phys. t. vii. i). 93. 

Gilbert’s Annalen, neue Folge,*b. v, p. 383. 

' ^ * Copnoissance des Terns, 1825, p. 361. 


,* From Vsn AXoU’a Memoir on the Velocity of Sound in PMU Trm9, for 
.1824, piirt H. • • 
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GEOGRAPHY. 

8. Eofpeditiofi to Ewphrc the Shores of the Frozen Sea^ and 
the North-East Coast of the Conthient of Siberia.— Haron Wran- 
gel, and Lieutenant Arjon, who were sent in 18S1 upon an ex- 
pedition to Siberia, the object of which was to determine geo- 
graphically tlic shores of the I'ro/en Sea, and the north-east of 
the vast continent of Siberia, as far as the country of the Tschut- 
sches, returned to Potorsburg some weeks ago. M. Kyber^ 
who accompanied the expedition as physician and naturalist, has 
arrived at Moscow, where he has been detained by sickness. 
The publication of the results of this important expedition is 
looked for widi the greatest anxiety. — Lcips. Lit. 7,cit, No. 93. 
18 ^ 0 . 

4 Captain Parrifs last Votfage. — Our readers may pro- 
bably expect iVorn us some details in regard to Captain Parry’s 
last voyage; bur. as the journals are still In the possession of the. 
Admiralty, wo liaveit not in our pnver to gratify them by any 
official and consequently accurate information. The various ac- 
counts ptibllshed in the daily journals we know are incorrect ; 
and, therefore, cannot be* recorded in tliis work. 

5. East Coast p/ West Greenland., formtrltj inhabited ly 
Europeans. — Early iiistory inl*onns us that a part of the east 
coast of West (Ireenlfind was colonized by Norwegians from 
Iceland. The colony appears to have been considerable, and 
to have extended nurtlnvard to Lat. (>ij' or 06'. Sonic au- 
thors, anti particularly a writer in the Edinburgh Hcview, 
maintf^ins that no such colony vver existed; on the contrary, 
that the Norwegians landed and colonized the West, not the 
East, coast of Old Greenland. The laic observations of Scores- 
by, and the details given by Giestjcke, in a memoir pub- 
lished in the memoirs of the Royal Irish Academy, demon- 
strate the futility of the opinion just mentioned, Giesecke, 
who spent eight years in Greenland, tells us, he met w.il If up- 
wards of fifty Norwegian houses, in the fiords or firths of South 
and East Greenland, fragments of church-bells, and skulls of 
the Caucasian or European race of man. In the langt^dgc of 
the Greenlanders, he detected many Scandinavian or Icelandic 
words, used in domestic lif 9 , a proof thatfthcre existed a friendly 
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intercourse between both nations. Several plants foreign to 
this part of the Arctic Flora were met with, probably imported 
by the Norwegian settlers, such as the Sorbm aucuparia. In 
reference tc»the destruction of the colonists, our author remarks ; 

All the ruins of Norwegian houses were surrounded by im- 
mense masses of rocks, probably precipitated from the summits 
of the adjacent mountains, and heaped together in the most 
fantastic groups. Places of desolation of this kind are fre- 
quently met with among the mountains, connected with the sea 
by waterfalls, which are precipitated with tremendous velocity 
from the rocks, covered with glaciers. I have no doubt that 
such changes, caused by the bursting of glaciers, aiul the subse- 
quent inundations, have produced tlieso scenes of desolation ; 
and that perJiaps the Norwegian settlers perisiied, and were 
buried in the ruins occasioned by such ilestroying* powers.*'* 

6. Edinburgh Geographical and IHatortcal — It is 
intended in this work to e\hil)il, by means of uuu)erou^ maps, 
and four octav(j voluuk\s of luttcr-pross, a view of tin' present 
stale of our knowledge, in regard to the })hysica], political, xand 
statistical geography of this globe. To ensure its wide circula. 
tion the publisher announces that it is to appear in moiuliiy 
parts, and to be sold at a comparatively l(>vv rate. 

CUEMISTIiV. 

7. Evolutkm of Light during Crista Hi, sat ion. — It is known, 
through the experiment.s of M. Ihichner of Maycncc, that lien- 
zoic acid and acetate of potash emit light during tlieir crystal- 
lisation. Berzelius, in his lately published Animal Keport of 
the Progress of Science, tells us, that Herman observed sul]»hat 
of cobalt to give out light during crystallisation, iind that a 
similar phenomenon was observed during the ciystalfisation of 
float of soda# Wohler mentions a striking disjilay of thi§ pro- 
perty he noticed in the laboratory of Berzelius, where, during 
th5 crystallisation of sulphat of soda, light was given out li>v 
two, hours. iJven masses of the salt takcurin the hand continued 
to shine in the dark, and when pieces were rubbed togethc?c the * 
light* became stronger. When the solution was stirred with a, 
glassift)d, or a glass-rod was drawn across the crust of crystals 
under the solution, the whole streaky was luminous. 
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8 . Light emiitcd during the Prictkm of CrystaU.-^lt\^ :vfQ\\ 
known that many crystallised substances, when rubbed together, 
or broken across, give out a light more or less inronse. It is 
said by Olof Wasserslrom, in tlic Transactions of ^he Swedish 
Academy for 1798, that the phosphorescence of tlie sea, in 
northern count lies, may sometime^ be owing to the small and 
very tliin needles of ice, which almost cover the surface of the 
sea, being broken in pieces by ihe agitation of the waves, and 
tlius emitting a ligiit, wliicli' may assist in giving the lumi- 
nous cbcxracfer to the watei*. He also affirms, that masses of sea- 
ice, wiien violently struck, give out light. The following pas- 
sage from Becquerel, on the development of electricity by pres- 
sure, in the Ann, dc CInm, 22. p. 5., is of the same general na- 
ture “ Consulcring the increased development of ticclricity in 
liodics, by the; augmentation of pressure, ought we not to refer 
to tins cause certain luminous phenomena, of which the origin is 
as unknown ? For instance, it is said, that, in the Polar 
seas, it frecpiontly hnj^jions lhai tlio blocks of ice which strike 
together evolve liglit, "J'hese enormous blocks arriving one 
against the other, with consiilerable motion, will be submitted to 
great jwessure, and thus the two blocks he placed in t^wo dilfcr- 
ent electric slates. At tlic moment the compression ceases, the 
two fluids will recombine*, in c<msc(picncc of tlie conducting 
power of the ice; and may not the liglii disengaged be the re- 
sult of the combination of the electric fluids r Iron, submitted 
to successive blows, also liecomes luminous : An? not the same 
phenomena of pn'ssurc produced Jicre, as wlit'ii tw'o masses of 
ice strike together ? 

9. Ben^^ok Acid hi Grasses. — It is knowm that Schcelc de- 
tected benzoic acid in the urine of newdy born children ; and 
that, more lately, chemists have found the same acid in the 
xirinuof some graminivorous animals, as the cow, the horse, and 
in that of the rhjnoceuos. These iacts naturally lead us to in- 
quire lh<? source of this acid in tlic animal kingdom. Some 
conjecture that it is formed by the organic powers of the, ani- 
raals*; while others miiintain that it has been derived from with- 
out. This latter opinion has been in part confirmed by some 
late experiments of Vcigel. He found this acid in an xiftcom- 
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billed state irt those grasses which have tlie delightful smell of 
fresh hay, as the Anfhoxanthum odoratum and Hokus odoratus^ 
two species favourite articles of food witli the horse and cow. 
The benzdic acid in tlie urine of the newly born diild, may pos- 
sibly be derived from tlie milk of the mother. If the grasses 
above mentioned should Lis found to afford so rniicli acid as to 
allow of its being economically oxiraclcd, they may furnish tlic 
arts with an expensive article heretofore imported from abroad. 

10. Formation of MeUdlic Cvppe.r hp Water and Fire . — In 
making cement-copper in Germany, plates of sioltd cojiper are 
obtained, and also reguline coyiper in the fibrous, capillary, 
dentilonn, roniform, and botryoid external shapes ; and in the 
smelting of some sulphun ts of copper, fibrous, lamellar, and 
crystaUised pure copper are foniicib 

11, Kjfect of PotVilon on CtpPidllsaiion. — Machman, Profes- 
sor of Chemistry at Christiania, in N<«*waY, in a memoir ‘‘ on the 
Effect of the Eartlfs ISTagnetlsin on tlie sepavati<ni of Silver,’’ 
states, that, in the year fBl7, when exhibiting, in a syphon- 
shaped glass-tube, the formation of an arbor DlantVy the tube 
having iiccidentaliy been plticcd in the direction of the magnetic 
meridian, he remarked that liner and longer crystals wore formed 
towards the north than towards i!-e soutli, and yet every thing 
■was tlie same in both legs of the lube. The solution of ni- 
trate of silver in both legs of tii<? tube, was in connnunica- 
fion, wlfile the mercury cuvcied only tlie bottom of tlie tube. 
Who experiment W'as again n‘})ea{cd^ in presence of Ilanbtccn, 
with two syphon- tubes, one ])aral]ei, and the other at right angles 
to the magnetic meridian. The silver began to separate in. the 
tube \vl)icb was y^aced in the north and south direction, and 
shot out into larger, more numerous, and more bj-iliiimt radia- 
tions in the leg towards tlie norih, than in that towards the 
s»uth. In the syj^hon in the cast and west'^lirection no change 
was observed until the exyriry of twelve hours. Hanstcen after- 
wards repeated tlie experiment several times, and^always with 
thetsame result, and deduced from his experiments the following 
inferences. J. The arbor Diame is more strikingly developed 
when the lube is placed in the magnetic meridian, than when in 
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the cast and west direction. 3. When it remains in tlie tnag« 
iictic meridian, the alver-tree rises higher in the northern than 
in the southern leg. 3. The crystals are more acicular, and 
have a higher metallic lustre, in the northern than nV the soutti- 
ern leg of'the syphon. The same experiment has been success^ 
fully repeated by Dobcrciner and Scliwciggcr, from whose 
Journal the above details are extracted, 

12. Sulphur m Vegetables, — Sulphur, in combination with dif- 
ferent bases, occurs in wheat, barley, rye, oats, peas, beans, 
maize, millet, rice, and salop. Gum-arabic also contains traces 
of ammonia and sulphur. 

15. On supposed Hydrates of Sulphur, — It would appear, 
from some experiments of Trofessor Bischof of Bonn, in oppo- 
sition to the statements of other chemists, that sulphur does not 
i)ccur in the state of hydrate, when |K)ured in a melted state 
into water, when prcci|)itated from sulphuret of soda, or in 
crysUils of sulphur. Here Bischof makes a distinction between 
water of crystallisation and water in true hydrates; tJic former 
parts readily from the body coiitaluing it under the common 
pressure of the uUuosj there, and therefore more riiadily under 
the Pair-pump ; whereas the water of true hydrates does not 
escape under the air-})ump, and often requires the assistance of 
considerable heat to separate it. 

14- View of the Atomic System^ for the Use of ^ Students ; by 
E. Turner, M. I). — This interesting liulo work contains a po- 
pular and luminous view of the Atomic System, and cannot fail 
to prove acceptable, not only to vhe student, but also to the 
general reader. 

16. Lithia in Spring Water. — Berzelius has detected, in the 
Eranzbad and Marienbad waters of Bohemia, ami in the hot 
springs of Carlsbad, carlx)natc of lithia. It is probable that 
the same substance will be found in tlie waters of the occ^n. 
The ocean, and the atmosphere, it may be conjectured, wilj 
found to contain minute portions of all the principal mater^s, 
that 'enter into the composition of the solid mass of the g{pbe 7 
an inference founded on obvious geological and meteorolc^cal 
data. - 
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METEOROLOGY, 

16. Meteor' ic Stme, — A meteoric stone, weighing 16*poimds 
7 ounces, fell from the air at Nanjemoy, Maryland, 10th Fe- 
bruary 18S5.* It was taken from the gi’ound about half an hour 
after its fall, was sensibly warm, and had a sulphureous smell. 
It had a hard vitreous surfiice; its interior was earthy, and of a 
light slate-colour ; and contained numerous hard, brown glo- 
bules of various sizes, together with small pi^rtions of iron-py- 
rites. 

17. Fallings Stars, — Dr Brandos of Hreslau, and several other 
meteorologists, have for some lime past been actively employed 
in making con*es[)onding observations on falling stars. Althougli 
these remarkable meteors, appai\‘utly situate beyond the atmo- 
sphere of the Earth, at lirsl sight apjiear to move in every pos- 
sible direction, yet, according to the observations c)f Dr Brandes 
and his triends, it would seem that the njost rrec|uent direction 
is the opposite of that of the Earth in its orbit. 

nVDROGRArUV. 

18. Raitarkablc Appearmicc in a Lake, — On the 19th duly 
1824, after a storm, the waters of a lake in the district of Lucca 
became as if soap had been dissolved in them, or lime slacked 
in them. They continued in this state the wliole of the 20lh of 
July ; but, on the 21st, an incredible iminber of fishes, of va- 
rious sizes, appeared on the surface, Avhich were biiri(?d, in order 
to prevent tlic occurrence of any conUigious disease. — Ann, de 
Cfiini. ct Phys, xxvii. p. 386. 

MINERALOGY. 

19. Discovery of Iodine in combination^ xvlth Silver,— 
Iodine was first discovered in marine plants, afterwards in mi- 
neral waters, and even iu the waters of the ocean. It occurs 
also, in the various maignc molluscous animals, as the Doris, Ve- 
nus, Ostrea,&c., and even in Sponges and Gorgpnia. Very lately, 
thifi^ curious substance has been detected by Vauquclin in com- 
bination with silver, in some specimens brought from America, 

20. Platma found in Russia, — This mineral has been disco- 
verea in the Uralian Mountains, and, like the plaiina of Choco 
in South America, associated with fragments of greenstone. 
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The grains are rich in osmium and iridium. At Choco the 
grains contain osmium, iridium, and palladium ; in the Brazils, 
alone, grains of palladium are found mixed with grains of pkts*^ 
iia, gold, and diamonds. 

SL Graphite . — From some late experiments, ft rentains 
doubtful whether natural graphite be a pure carbon-metal, or 
really a Combination of carbon and iron. — Vide Karsten in Phil. 
Maga/nn^ vol. Ixvi. p, 290. 

2.2. Discover )j hco neiv Mincrah\~ln tlie number for 
November of the Annals of Philosophy, there are descriptions 
of two ncAv mincraLs by Mr Levy, to which he proposes giving 
the names of Ilerschellic and Phillipsiic, the former in honour 
of the Secretary of the Iloyal Society, the latter of Mr W. 
Phillips, wlioso contributions to mineralogy arc so extensive and 
valuable. — IlcrschcUle occurs in white, rransiucont, and opaque 
crystals, sometimes isolated, but generally very closely aggrega- 
ted, in a manner analogous to that in which the crystals of preh* 
nite are so gene)*ally met with. Tine matrix consisted entirely of 
small grains and crystals of olivine. A small (junntity of the 
mineral vras examined by Dr Wollaston, and found to contain 
silex, alumina, and potash. These being also the constituents 
of felspar and amphigene, it might be hence inferred, that the 
Ilersclielke is only a variety of one of tlicse minerals, but its 
crystallographic and other cliaractcrs shew it to be diffinent Irom 
both* The form of the crystals indicates, lhat they arc derived 
cither from a rliomboid or a six-sided prism. No cleavage <Jould 
be obtained. The specilic gravity is 2.11, The fracture is 
conchoidaU and the substance h easily scratched by the knife. 
It was brouglit by Mr llerschcl from Aci licale in Sicily. — 
Phillipslte. This substance accompanies the former, and occurs 
in minute, white, translucent, and opaque crystals. In s})ccimcns 
from Aci Realo, these crystals are elongated, adhere closely to- 
gether, radiating from a common centre, and forming globular 
concretions ; in specimens from Vesuvius, they are sejmrated, and 
accompanied with Comptonitc and other mineral! The form, 
of tlxese ci^stals is the same as that of harniotome, and thi^ inci- 
dence of the faces is altjo nearly the same. The hardness, how- 
ever, is much less ; the cleavage is not in the direction of the dia« 
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gonal planes, as in Harmotome, and the clieinical composition 
dificrs, Dr Wollaston Jiaving found it to consist of aiiex, alumina, 

, [X)tash, and lime, without the slightest trace of barytes. The 
primitive form is a riglit rectangular prism, or a right rhombic 
prisnf. 

23; Bemarliahlc Crystals ^ Plemaste.’-^Dv Fowler has dis- 
covered in Orange County, New York, crystals of Plccniasie^ 
remarkable on account of their size, tlicir bases measuring from 
4 to l(j inches in circunifcrencc ; llicy are of a blackish colour, 
and ill this locality, tlie Doctor adds, they are never less in size 
than a build. In the same situation, crystals of Scrpcnlinc^ in 
form of a rlioinboidal prism, were met with ; also large prismatic 
crystals of Chy'oviatc of Irmi^ some of them being one inch broad, 
and two wicbes long ; green, red, and brown crystals of Spinel^ 
in size from a lino in diameter to three quarters of an inch 
on each side of the bases. All those interesting minerals oo 
cur inibe^Ulod iu primitive limestone. In the same district, 
crystals of Scapoliic of extraordinary size are met with ; Dr 
Fowler mentions crystals upwards of 2 i inches in circumference, 

GEOj.OCV. 

24. Notice regarding a rhenonicnon observed in the Island 
ofMeleda^ in the province of liagnsa^ — Tiie Island of Meleda, 
where the occurrence that wc are about to relate took place, is 
situated in the Adriatic Sea, opposite the territory of Jlagusa, 
of which it Ibrms a part. Its length is seven leagues, and its 
m'eatest breadlli one. About the middle of the island is situa- 

O 

ted the valley of Babino])ogIic,^ half a league in breadth, and 
suvrounded with i)retty liigh mountains. A village of the same 
name occupies the centre of the valley. On the 20th March, ai 
day break, a noise was heard for the first time at Babinopoglie, 
similar to the report of a cannon ; which, although it appeared to 
be the result of distant explosions, caused a sort of shaking in 
the floors and“vvindows of the houses of die viSage. This noise 
waa heaird daily 'after* During the three first months, the inha- 
bitants were undecided regarding the place from whgice these 
noises*procceded ; some thinking that a vessel was exercising* in 
the qpen sea, or in one of the ports of Dalmatia ; others that the 
Turkish Avtillei*y were training in one of the towns of the Ou 
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toman frontier, These conjectures serve to shew, that the re- 
ports were not ^comi>anietl with any local symptoms of earth- 
quake, or ^ny motiofi of the atmosphere. The Govei*nor of the 
island posted people on the heights around Babinopoglie to dis- 
coy^jif possible, the direction from which the souhd came ; but 
they were unable to observe any constant direction, as the sounds 
were heard sometimes on one side, sometimes on another, and 
sometimes over head. The Governor himself went dow^ii into 
some deep and spacious caverns, that existed in the island, but 
here there reigned a perfect silence. The effect was most sensi- 
ble at Barbinopoglic, and diminished from this point, so as to 
he scarcely perceptible at tlie extremities of the island. There 
were four, ten, or even a hundred detonations in the day ; their 
loudness increased to such a degree, that they might be likened 
to the reports of a gun of large caliber. They took jAace in all 
seasons, at every liour of the day, whether the weather was fine 
or stormy, whether the tide was flowing or ebbing, and whether 
the sea was calm or agitated. It was iii the month of August 
18^3 that they became most violent. No ruin had fallen for 
four months ; llic brooks were dried up, and the rivers of the 
mainland >vcre very low. Things went on thus until tin*, jnonth 
of February 1 85^. A silence of seven months then ensued; but 
the reports commenced again in September, and eontinued un- 
til the middle of March 1825, although they were much weaker, 
and at greater inter\^als. They then ceased, but it cannot be 
known whether this silence is to be permanent. There have 
been intermissions of several months during the phenomenon, 
but the cessation of the noise was preceded by very loud reports, 
and before this last cessation they became weaker and weaker. 
The reports wete never accompanied with any luminous appear- 
ance ; no local modification of the atmosphere was observed du- 
ring their continuance ; the barometer and electrometer mani- 
fested no extraordinary movement. Nor was there any true 
earthquake, although the doors and windows were shaken. The 
nature of the sound indicated nothing subterraneous, but rKther 
an explosion in the surrounding atmosphere. Dr Stulli of . Bar 
gqsa, who narrates the above details, supposes these reports to 
have been oecasipned by the emission of quantities of ga^^elabo- 
rated by volcanic fire, situated beneath the island^ or ebhi- 
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miinjcating with it, which, on escaping, struck the aiir with vio-* 
lencci, and so produced the reports . — Bibliotheque VniverscUe^. 
•AvgiistXS^, ' 

1^5.. Considerations on Volcanoes^ by G, P. Scrbpc^ Esq. See, 
Geoh Soc , — This is the most complete treatise on volcanoes hi- 
therto published in Britain and, although we differ from the 
intelligent author in some of his views, we have much pleasure 
in recommending his work to the particular attention of the 
geologist. 

iiS, Comparative durability of Marlde and Granite,— A frag- 
ment of a column in the ruins of Capernaum, mentioned, by 
Professor Hall, is of an extremely beautiful granular marble, 
which hiis all the freshness and brilliancy of a specimen re- 
cently Uiken from a natural quarry. It has been ftill prfX)!* 
against the attacks of the elements during the lapse of per- 
haps ^000 years. Although limestone is softer than granite, 
it is frequently less liable to dofoiYqKxsilion. 7'lns remark ac- 
cords with the observations of several travellers in Egypt, Greece, 
and Palestine. 'J"hc feldspar of the granite is affected by tbc 
action of air and moisture sooner than cither of its otlier in- 
gredients. Of all natural substances used by the ancient art- 
ists,’’ says Dr Clarke, Parian marble, when without veins, and 
therefore free iVom extraneous bodies, seems to have best resist- 
ed the various attacks made upon Grecian sculpture. It is 
found unaltered, wljcn granite, and even porphyry, coev^al as to 
their artificial state, have suffered decomposition.” 

^7. Geognosy of Palestine . — From the observations of Pro- , 
fessor Hall, Dr Clarke, and other naturalists, it appears, that 
Palestine is principally corajxjsed of secondary limestone, inter- 
mingled with trap-rocks ; and tlie following, among otlicr facts, 
are illustrations of the truth of this position. The country be- 
tween Jerusalem and Jaffa is of compact limestone ; the hill bn 
whi^jh Nazareth is built is of a grey coloured cwiipact limestone ; 
the Field of jQlc^4^ mentioned by St Mathew, is of friable lime- 
stonje ; .David’s Cave, menti<mcd in 1. Samuel xxiv. gppears to , 
be situated in limestone ; tbc Mount of Olives is of limestone^ in 
part gr^ihular; limestone occurs in the Valley of Jehosaphat; 
vou XXV. Ko. 27. JA:NnAEy 1826. u 



titfe rocks around |jbo of S^oah arO of limestone ; a beauti* 
'ful grai^it|bp^»' f^}j^6^;j|^estonopr mai^le occurs at the Gram of 
Laji^to)i 4 j|^M6vmt Ziph the rocks are of a conphoidal greyish 
siliceptis 55j&h€stoiie ; Mounf: I^ebanon appears, principally com- 
pos^; of limestone; Rloiint Carmel is intei*eating,, on account of 
tl^ large balls of quartz contained in the limestone, — ^tbesp ball& 
been described as petrihed melons, but are merely, pf 
quartz m the state of hornstone, and including layera of calce? 
dofiyi and crystals of quartz ; all the rocks around Jerusalem arc 
of compact limestone, and the numerpus tonibs in the neighbour- 
hood of that city are hewn in hard, compact limestone ; Mount 
Tabor, Bethel, Capernaum, also afforded specimens of limestone 
to the American missionary, the llevcrend Pliny Fisk, to whom 
Professor Hall was indebted for the collection from die Holy^, 
Land, which he has described in the Number of Silliman'^s Ame- ® 
rican «Tournal of Sciences and Arts for June 18^5. 


BOTAXY. 

528, RhizoimrphoiiS plants In Mines . — ^It appears from ob- 
^rvations lately made in Germany, that rbizomorphous plants 
grow in the most delicate fissures in coal and rocks of the coal- 
fdrmation, at a considerable distance from the walls of the sub-^ 
terraneun galleries, some hundred feet below the surface, and 
ill })laces where both w^ater and air can occur only in the mi- 
nutest quantities. In these fissures the plants lose the round- 
ish form they have wlicn encrusting the nails and pillars of the 
mine, becoming flat, and like the finest paper. The growing of 
these plants in rituations almost without air, and without water, 
recalls to our attention the chronicled relations of toads, lizards, 
a,hd other animals found in solid rocks. More of this on an- 
other pecaaion. 

S0V Luniinoiis appearame in Mlnes.’^ln aioemev 
^ pf this Journal, we gave a short account of luminous plants^ p^iv 
licularly of the *Rhizoraorpha. The, following notice oi\., the 
inminosity of Ihef Bhizoinorpha, is recorded by, the conncillqi;; of. 
niinei^ Erdmann, in the Ist nuraber of the 14th’ voL of SteWeig- 
g«Fs Journal. The appearances men tiontid were seen 
ihg 0110 ^f^ tbp coal-mines q^ar ‘M saw 

plants hire,m'y(pnderfnl .fa^^^^^ ,the iqipresiHon: 


product by 



this spectacle I sltall never forget. It appeared ot) descending 
into the 1niric;as if \\*e were entering an enchanted castle; the 
abundance of those plants^was ^ great, that the roofs,^ walls, 
piHars, were^«>ntirely covered with them, aTid the beau tifu! light 
they cast around almost dazzled tfie eye. The light they give 
out is like faint moonshine, sy that two persons near to each 
. other could readily distinguish the outline of their bodies. The 
fight appears to be most considerable when the temperature of 
the niiiies is comparatively liigh.’’ 

30. Rare Scottish Plants, — In a walk through the island of 
Skye, tlie west of Ross-shire, and Sutherland, to Caithness, in 
August last. Dr Graham and Mr John Home ascertained the fol« 
lowing new stations for some rare Scotch plants. Apargia Ta^ 
raxici^ Arnhishispida glabrous variety^ Luzula arcuata^ Airalce- 
Virata vivipara, Ccrastlum latifoVnim^ on disjointed quartz rock, 
near the summit of Foniiiveii, a mountain alK)ut 3000 feet high, 
top of l.ocli Indiard in Sutherland; the last also on Bcn-IIope, 
on micaceous rock. Salix siuartiana^ Carex eapHlaris^ Serralu^ 
la alphia, Arahis hisptda hauy variety^ on micaceous rocks of 
Ben-Hope. The Arahis Mspida is abundant on Fonniven as 
well as Ben-na-Calllch, in Skye; growing, not on damp spots 
near tlie sides of rivulets, as has been stated, but alwa5^s among 
dry looses stones, at or near the summits. The species is by far 
most frcejucntly smooth, no hairy specimen but one, picked on 
Ben- Hope, having been seen. It is said to be frequently hairy ill 
Mull. Carex Umosa, Batcail Moss, between Loch Inchard and 
Old Shore. Curex pidhiy shore south of eastern extremity of 
Crinan Canal, and Coruisk, top of I^ocb Scavaig, Skye. Ma^ 
laxis paludosa^ side of a stream leading from Ben-n.a-Callicb to 
Loch Slappen in Skye, about one-fourth of the way up the 
mountain ; in considerable quantity in one small spot. Stachys 
awJdguay abundant near Aird, and at Uig, in Skye. Betvia 
nanOy low moor between Ben-Hope and Tongue, and at the 
fodt'Kif Ben-Loyal. Aspidium dikUaium^ a remarkable viU 
ne%; ^ith loAg stra^^^ alternate pinnaft, Ben-Loyal, to- 
wai^ Tortgue. ' SnbUhsrm in Locb*5 near jhe , 

confinel of Sutherland arid Ross-^hire, rind in the, river . Kerry, at 
GatelocK ; ip Ifits situation, it fiad beeri jrirevioriiS- 

ly seeri % near ^ the Spar 
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Ca\e, Loch Slappeti, and on the nhore at Stenchal], Skye. Thri& 
plant was^ thin autumn (tS^o), fur the first time in England, 
found by Dr Woodforde at the Devifs Prying-pan, Cornwall 
Circ<Ba Tobermorry, island of Mull. ^TChis ia the 

plant of the Flora Britannica, and quite different from the com 
tnon luxuriant varieties of Circ^cOi, alpina^ whether it be specifi- 
cally distinct or not, PrmuJa Scotica^ in great abundance 
around Westfield, near Thurso. Scuiellana galerknlata grows 
in abun<laiice on many parts of the West Coast, on heaps of dry 
gravel above the high-water mark, and even on a dry stone 
wall south of the eastern entrance to the Crinan Canal. 
mca Gfficlnalls var. rigida^ cliffs by the shore, near Portree, 
Skye. Till specimens in flower can be obtained, this may be 
considered a variety of V. officinalis^ though there is much rea- 
son to believe it distinct Leaves lanceolate, sharply, rather 
deeply, and sometimes twice toothed, shining, and very thick 
and rigid. Stems many, prostrate, rooting, nearly devoid of 
hairs ; common flower-siaIk» covered witli yellow pubcscc'iice ; 
spike crowded ; capsules more wedge-shaped, and less notched 
than in V. officinalis; slightly bmry. These plants are distin 
guished from F. AUionil by the shape of tlitir leaves, and the 
depth of lhe[ serraturcs ; iind they are more rigul than any fo- 
reign specimens which Dr Graham has seen. — R, G. 

81. Rare Native Plants found In Pofhshbr. — Mr David 
Bishop, a montorious practical gardener, and keen boljimsl, has, 
during the past summer, detected four rare pl.ints in l^erthshire- 
— 1. PyroJa imijtora. — This was formerly kneovn only as a na- 
tive of a fir-wood near Brodie in Nairnshire; and having 
disappeared there, owing to the cutting down of the tim- 
ber, was regarded as extinct in Britain. At the Pcrllishire ha* 
bitat now observed by Mr Bishop, wc‘ understand it occurs in 
considerable abundance. — 8. Lotus minor. This he has found 
in two stations ; one near Perth, and the other 30 miles to the 
westward. L, minor (like L, inajor)^ ha.s by some been regard- 
ed as only a marked variety of L, eorntctdaius ; but Mr Bbhop 
copriders^mth jttajor and minor to be specifically different from 
comiciihtns. He remarks, L. cornkulatus is never found in 
flovirer after the first week of September ; while L. mitwr eonti- 
j^^ues in flower until the end of the months and has at the fime 
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SSL gvcat number bf newly fcHrmed flowers, which do bot corne 
forward, but fall ofl* The seeds of X. cormculatm are^ browif^: 
and spotted with dark spots ; " thoi^ of JL. mimr brown wi&otft 
spots; tho^ of L, major greenish while, and without spots. TIks 
long ‘straggling hairs upon the teeth of the ealt^ic in L, major 
and corniculaim arc wanting in L» minor. In the Ijarest moors, 
the stems of jL. corniculatus^ immediately below the sur- 
face fpr half their length or more, sometimes taking root ; these 
stems can a^ays \ye traced to the parent root, which descends 
pei-pendicularly into the earth : the stems of L. minor rest upon 
the surface of the earth. The strong stems of L. major growratber 
erect, and its root is creeping, white, and tinged with red at the 
joints. The standard or vexittum of tlie flower in L, minor is 
rounder than in either of the others ; that of />. major is most 
elliptical ; the cal^x of L. minor is more acuminate towards its 
base, than in major or cornimlatuH, There are marked diffe- 
rences in the taste of these different plants, especially in the 
roots : the roots of Z. corniculattis arc sweet and pleasant : 
those of L. major feel astringent, like so much oak-bark in the 
mouth : those of Z. minor^ arc rather viscous and astringent, 
and not at all pleasant/' ThisJ last plant seems nearly allied to 
Z. temiissimiis of Sir J. E. Smith's English Flora. — 3, Potama- 
^etan cmnprcssum, — ^This rare species of j^)ond-w^ecd grows in a 
small loch, in perfectly still water, quite erect, and generally 
alwut two feet high. — 4. Asplemuvi alternifolium. This was ori- 
ginally observed by the late distinguished Mr Dickson of Coveht 
Garden, growing on sunny rocks two miles from Kelso,'*’ and 
no other botanist had ever gathered it : , from an observation in 
Dr Hooker’s Flora Scoiica, tliat in Switeerland it is quite aii 
alpine species,” it appears that Mr Dickson’s accuracy was ratl^or 
Kjuestioncd,; but it is now placed beyond a doubt 

as. Ledum palustre and Papaver nudicaute.^Om botanical 
read^i:s,'^i)l be not a little surprised to learn, that these plants, 
hitlnerta epnsidered as peculiar almost to titfe Arctic Regions, 
.t^adde^ British Flora. The credit of their 
di^byiry is due to Charles Giesecke^ who, in examining the 
qf the numerous small islands on the West CoaA of. 

ith two old vegetable friended 
J^rcenla^, the 




Achliii; the Ledum palmlre 
h) <]uantiti^$ ic^i^er, in elevated marstliy grounds ; the Papaver 
single plants, mnmg rocky glens in the 

^9. Charaaspera . — Mr Charles Cloustors of Stromness Manse, 
Qikncy, iin assiduous cultivator of botanical science, has lately 
s^ded Chara asperity WillcL to the Flora «)r Great liritain. We 
have compared Mr Cloiistoifs plant with authoiitic specimens 
received from Professor Agurdh, and coi^sider it as fi well csta- 
blisbed species. The genus, it may be observed, is deserviiig of 
peculiar attrition, on account of the very opposite opinions en- 
tertained of its affinities. Sir James Edward Smith continues to 
place it among the rhamogamous plants, in the first class ol' the 
.Linncan system. T)r Hooker places it in Cryptogainia, between 
the Algco and ffepatka\ Ag.ar<lin in his ncently publisliod 
Systema Algarum^ considers it as brionging to the tune Algtr* 
and places it between the genera Bullmchttle and Cfrmnhcm. 
The latter author lias divided the species into two genera, Nk 
Leila and Chara* iii conclusion, wc may notif*o, that Dr Hooker 
mentions, in his lliora Scotira, liiai -M. EiMnan Is of opinion the 
Chara are allied to llte Onugrema and SidUarto',, and pro- 
poses, that the genus Chara should constiunc a new family of 
Dicotyledons, under the name of Klenfha'd M, Leman draws 
his conclusions from his e.Katmnathni” ol tb. in the (as- 

sil, state. —i?* K* G, 


_ . zooLoor. 

34. SphhiiV Jtrnjm . — Mr Diinovuii, in In^ ‘‘ British Inscclsf’ 
remarks, that this is nowhere common, and is rare in England ; 
and adds, that lie once met with the larva of full si?ie, hut- it 
died;' We may mention, as evincing the peculiar warmth and 
dryness of the past summer season in this part of Scotland^ that 
t^ie larvae of this large sphinx appeared pretty common in the 
ecmnlry around Edinburgh,' flaring the month of August, ' TPfh^y 
feneraUy, found in feediug'Oti .the 

df plantk ?Th^ size of the"eaterpillaa*s, wMeh 

Wereftdm thi^e to five iiiehes in length, apd of p^ 
tbickries?^?r%tendy attraqtcdr 4he 



and in som^ cases excited no little alani). It may be adikd^ 
that lew specimens of the perfect raoth have since l)een seen ; it 
•is therefore probable, that, owing to the occurrence of a godij 
deal of wet weather in September, most of the larva* had pe- 
rished. * 

35. A7j appearance seen m the Surface cf ike Uvhig CoraL 
Una office natis , — When a small living brunch of iIjc corallina 
officinalis is placed under the microscope with sea-water, we ob- 
serve the roiuideJ extremity of each of tlic last digitations ti{>t 
with a tViiii layer of a soft transparent colourless matter ; this 
transparent covering is spread completely over the free ends of 
all the branches, is thickest iu the cejitrc, and la 2 )ers gradually 
to the sides, where no trace of it is seen ; on the surface of this 
matter we can distinguish very minute tubercles or papilla?, like- 
wise transparent, but which do not appear to have any motion, 

1 have not obse rved this on any otlier part of the coralline ; and 
as it appears to have escaped notice, and may jiossibly have some 
cormecUon with die mode of growth of a substance whose na- 
ture is slili perfect jy unknown, I have thought it worthy of being 
suggested to the attention of v-oologists .. — Dr Grant. 

fifj. On the S'picnla of the SponglUa rfruihUis^ liamavck — In 
the forms and eouibinatioiis of the ultimate spieiila, in their ar- 
rangement into groups, and in the disfK>sition of these groups 
around the pores, canals, and local orifices of the sponge, we ob- 
serve the sjmc inexplkablc uniformity of design in each of tho 
diflcrenl species, whii li is displayed in their outward forms, and 
in the dispo^sition of their individual parts. This unity of plan 
is etpiully discerniljlc in the staucturo of ihet Sptmgilla frial^lis^ 
wlucli we have shewn in a separate memoir to bear the closest 
Tcserablance to that of tJie true sponge. There occurs but olie 
fonn of spiculum in this species of spongilla ; it is simple, curved, 
cylindrical, and acutely pointed at both ends *, like most of the 
marine spiculu, and the axes of many su{)|)o^d kcratophytes, it 
abdhnds with silica, and scratches glas:», bofS in its natural and 
rotate!; Viewed .through the luicroscope, in .its natui^l . ^ 
and homogeneous Arougho^t^ - 
l 3 ^Ut^.bdiig/|:^ Ipt a minute or Uyo at a red heiat, , it lose^;^ 

^i^beemnes disteind^J^hKa 
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boltlc in Mime pan of its course, generally in the middle, some* 
thnes neaij one end, and bursts without imy audible dccrepiia- 
tion« It) their white, qiaque, calcined state, nitric acid, \incgar, 
or muriatic acid, produce no more effect on them than puic wa- 
ten It is stated by Lainouroux tlmt the burnt ashes of the 
spongilla abound so mucli with hrae, that sometimes more than 
^lalf of their weight is composed of* that earth ^ ; he has not men- 
tioned, howevci, the species in which he met with this appear - 
ance, and may possibly ha\c been dccchcd b^ portions of shells 
in its substance, or by small fraginrnts of the calcareotjs rocks 
on which the animal grew. When the spiculn are examined 
through the microscope after this esposure to heat, we distinctly 
percebe a shut ca\ity within them, extending from the one poiiu 
to the other; and on the inflated patt of each spiculum we oh- 
ser\e a ragged opening, as if a portion had been driven out by 
the cxpauMoii of «ome contained fluid. In those spiciila which 
had sufteicd little change of tbim by their incandescence, I liavi. 
never failed to observe the same ca\ity within, extending fioni 
one end to the other, and a distinct open rent on tlieir side, by 
which the contained nnitter lias es^aptd before the usual globu- 
lar distension bad taken place. Fiom the constancy ot tht' form 
of this spiculum, in every \ariety Spim^iU a fixahiih 1 have 

met with in Lochend, wliethcr lobed, bituiclitd, flat, or globu- 
lar, grey coloured, or gieen, young, oi old, 1 am convinced tluu 
it will afford an equally useful and siiujhfje chaiaclcr for the 
discriini nation of this animal, ns tlmt afloidod by the spiculu of 
the marine sponge, and ought, in like m*imKi, to liave a place 
in the definition of the species. This intei citing character in the 
maune sponges has been neglected by Xiamarck, and only par- 
tiofly adopted by Donuti, Ellis, Gnielin, Montagu and Lamou- 
roux» Although the spiculum above dej?cnbed occur-s iincom- 
bincd with any other form in this fresh- water species, and pos- 
sesses nearly the simplest possible form, wc almo'Jt always ob- 
serve in the marbv* sponges a combination of move than one pri- 
mitive form in the same individual ; and iljcse forms often vpry 
complicated, as in the tri-radiate and quadri-radiate spicukt The 
fonu of a single spiculum may he suilitlent to distingubb the 
^ 


* Hist* Oes iPal^ tSlO, n-Eiibydatuiu 



Ifitcltigmce.^Zoahg^. 1385 

fisw known species of frcsb-watcr sponge ; but the form of one 
spiculum only, in the marine species, is of no value in character* 
ifeing them, from the important cireumstailicc of the same form 
not uufrequently occurring in different species. Thus the iri-ra* 
diate spiculluni of the Spongia compressa will not suffice alone 
to distinguish that species from the Spmgia iotrpoide.% rince 
Ellis, Gnielln, Montagu, and Ijamouroux, have descrilx'd and 
delineated the same form of spiculum as occurring in the latter 
species ; but when we combine tlic compound tri-radiato spicii- 
luni of the Spongia compresm along witli its only other simple, 
clavate, bent sj>i<*uluin, wc establish n scientific and permanent 
character, which v\ill distinguish it from every existing species. 
These views, regarding the marine *'])icula, T had occasion, last 
winter, to illuslratc in the Wernerian Society, and have since 
had an opportunity of extending them only to one species of the 
frcsh-wdtei sponge. Should the anomalous (iicuinstcinctM)(( ur, 
of the same curved simple spiculum apj»eanng in different spe- 
cicA of sponglila, uncoinbined with aii} otlic'’ form of spiciiluui, 
a specific difference must he sought for in the next chaiac’ter, 
pointed out b) Mr Ellis lU the Spongla in the mode of 

arrangement of th( spicuLi in ilie groups ; and this cliaractcr m 
X\\Q SpongUla fttabilh consists in a u markable parallelism of 
the spicula compising all the longitudinal fasciculi. The spi*. 
cnla of this animal are about half a line iu length, and so sleii 
der as to be almost invisible to ihc naked ; they have a ahin- 
ing vitreous lustre, and appear like the fini^st filaments of grey 
flexible asbestos , they do not appear to grow after they arc once 
formed , for, when the ovum has newly fixcil itself, and begun 
to spread on a watch-glass, 1 have constantly observed, that the 
spicula make their appearance in the transparent film of their 
full size, and with their symmetry complete ; their lustre is not 
taroibhed by remaining in nitric or muriatic acids ; although the 
ovum is nourished only with rain-water, it continues to seci'etc 
the^e shut, flexible, siliceous tubcs.-^Dr GrWht 

37* Sounds produced mder waier hy iffie Tritatila arboree* 
<Vii9.<^A]bout a inbnth ago I happened to place together, in a 
crystal jar filled with sea*watcr, some small s[x}cies of DorU^ 
specim^ of thO minute Trittmia cinrmata^ Edk pef egrlm^ and 
two of the Triuniia and my attention was soon at- 
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exdbtod by a olmking souad proce^ing from tho vossoL On 
separating these naked gasteropoda into diflferent vessels^ I ob- 
sc»^'cd that the sounda were produced by the TritonhsB ar&ores* 
cenUa^ and by them only. The sounds they produce^ when in 
a glass vessel, resemble very much the clink of a steel-wire on 
the ^e of the jar, one stroke only being ^ven at a time, and 
repeated at intervals of a minute or two ; when placed in a large 
basin of water the sound is much obscured, and is like tliat oi 
a watch, one stroke being repeated as before at intervals. The 
sound is longest and oftcno&t refloated when the Tr}to 9 ua: are 
lively and moving about, and is not heard when they are cold and 
without any motion ; in the dark I lia^ o not obseiwed any light 
emitted at the time of the stroke ; no globule of air escapes to the 
jbiirface of the watei\ nor is any ripple produced on the surface 
at the instant of the stroke; the sound, when in aglasb-vesscl, is 
mellow and distinct. I have kept these TfHonui alive on my 
writing table for a month, by renewing their water every other 
day, and paving them otcasionall;y fresh branches of thciSV? tidaria 
iUcfiotoma, w hich they are very fond of creeping upon, and from 
which they seem to dori\o nourishment, by constantly Hpieczing 
its tender ramifications between their two teeth ; and during the 
whole period of their confinement, they have continued to pro 
duce the sounds, with very little diminution of tbcir original in- 
tensity. In a still apartment they are aiulihle at the dxsiaucc of 
twelve feet ; they liavc been luard by several friends, ami by the 
President and a few of tlie members of the iVernerian Soc'iety, 
The sounds obviously piXHjeed from the inouUi of the animal ; 
and at the instant of the stroke wo observe the lips suddenly se- 
parate, as if to allow the water to rush into a small vaciann form- 
ed within. As these animals are hermaphiodites, requiring mu- 
tual impregnation, the sounds may possibly be a means of com- 
munication between them ; or if they be of an electric nature, 
they may he a means of defending from foreign enemies^ one of 
the most delicate/defenceless, and beautiful gasterophods that 
inhabit the deep.— -Dr QranU « 

88. Ptetm niveua^ a new apei^a.^li having been suggest- 
hssty terms, in the number of the Annals of Philosophy 
few November last, that the Peci^ niveus^ described in vol, xiii. 
pi 16& of the PhilojKiphical Journal, is prhaqfis a mem variety 
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of P, idmdkus^ I judge it expedient to institute a (ttsmparison 
between the two ept5cies5 after the manner in which I have tsoW 
pared jP. niveus ’ivith 1\ varlfiSy the oniy species to whidi it ap- 
proaches in its characters* P. hlandkus has from 70 to 100 or 
more** ribs; P. niv^us has invariably 46 f ; in the Jbrmtr^ the 
ribs are very irregularly grouped, from to 6 being crowded 
togctlier, with smaller ones intervening, but without any regu. 
larity ; in the latter^ they arc beautifully regular ; in P. hlandU 
ais^ they are marked with very numerous, delicate, erect lamina', 
or scales, without anv appearance of echinatioii^ ; in P. 
they are compact and smooth, with scattered cchinations toward 
the margin of the shclh ; P. hlamUcus is a tolerably thick shell, 
of a pale raldish colour, with concentric circles of a deeper tint ; 

P. tiwnis i^ a very thin shell, of a pure white colour : P. i&lart- 
dfcuf has a margin singularly irregular in its tcelh, recalling the 
idc'a of that sort of loaf wliieh is termed folium enspatum ; P, 
9iivi Its has its marginal tectli as regular as tliosi' of a cockle. 

If, after this, P hlamVuus and l\ uivem ''hcmld be considered 
identical, then assuredijy, P. maamus and P. Jncohaus are so 
also ; and scarcely any 1 wo species of a genus can be named, that 
iruibt not, on the same groiUKU, be mere varieties. T now sub- 
join the distinctivt* characters of the llivce species. — P. IslandU 
CHS, testa buborhiculari rubente, fusclis couccntricis saturatiori- 
bus, radiis circher 100 varie aggregates rotundatis lamelluJIs deiv 
bissiniis scabriusciilis. P. ntveu^^ testa orbiciilaii, fragili Can- 
dida, radiib 46 bubcomproFsis rotundatis bparsim breviter tenui- 
terque echinalis, varins, testa, oibicnlato-oblong^, colore va- 
rul, radiis 32, obsolete squamosis, bubcomprebsis, rotundato-pla- 
naiis, spavbim ccasse cchinatis.— -IF. APG. 

39. Balls In the Slomach tf Fhhcs.~A. globular sul>stancc in 
found on the shores of the Mediterranean, which h*i& much re. 
semblance to the balls of hair formed in the .stomach of oxen, 
goats, and some wild animals, but which appears to be produced 
by an agglomeration of the leaver of zosfera manna in the sto- 

t . 

* In )»l^<$dm«n in Iho Musenm of the UoivorjUty of E/dhnbui^h, the number is ' 
104^; in a perfect iqKiclmea belon^g to W* Kicol, Bs^. Edinburgh, tbettttd^ 
hni»lS& 

f Vhai U'toiMty epodnwbe* 
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loach of certain The people use them in maO)' plaeca on 

the coasts of Spain for keeping fire alive in the houhc. Before 
putting out the fire, which* they may have been u«ng for domosi- 
tic putpo$e|n, they kindle one of these balls by applying it to a 
piece of burning coal, and then deposit it in a corner of the ^chim. 
uey. The fire spreads very slowly, so as not to consume the 
ball within less than twenty-four hours, by which means a light 
may be obtained at any time. — Bullet, Univers. August 182^ 

40. Kaat Indian £7w?cor«.— It having been asserted by the 
BltoteaSi that an animal, called by them the Chinee^ was. the 
Unicom, and the horns which they produced proving that they 
spoke of no imaginary creature, exertions were made, we are 
told in the Calcutta Oriental Magazine, to procure a specimen 
of the animal in question. Accordingly, the skin of one was sent 
to the resident at Atamandm, with die harm attached, showing 
the animal to be no unicorn, but an antelope, of a sjierios ap- 
parently new. There was no possibility of procuring it alive, as 
it frequents the most inaccessible part of the snowy mountauib, 
among the haunts of the musk deer, and is exceedingly vigilanl 
and easily alarmed. It is alleged, that although the animal pro- 
duced has two horns, yet, that some individuals of the species 
bavc only one honi. The dimensions, so far as they could be 
taken from a shrivelled skin, were as follows: Total' length 5 
feet 8 inches; length of body I feet 2 inches ; length oi‘ head 10 
inches; length of horns 2 feet inches ; tail 8 inches; ears 4J 
inches. The colour is bluish grey, inclining to red, espcially 
on tlie back ; the hair, about an inch long, and resembling in 
structure that of the musk, wi^h a mixture of very soft wool 
lying close to the skin. The forehead is nearly black, ai well 
as the legs; the belly white; tho snout whitish ; the horns are 
placed very near each other, on the back of the head, and mark^ 
cd with annular prominences, which are most conspicuous ofi the 
upper side of the horn. The animal here imperfectly described, 
if a distinct species, will furnish an interesting addition to^ the 
v^fy extensive family of antelopes ; but, as Cuvior rcmoK'ks, it is 
suiit|H^t]ig*to find men still perrisung to search for wb^ €$ta- 
laws of organic nature demonstrate to be a physiii^l im>- 
namely, a ruminating anima}, ringte horn 

placed v^pw tim frontal suthrcf Tfaijit slioi^d occa^' 
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\ionally hkve only one horn, we can very readily brfieve, be- 
cause such an occurrence is not uncommon among antelopes, but 
it is not natural, being merely the effect of accident ; and as the 
horns of ll^s species ore described as being very close upon eacK 
(^thcr, the lo»3 of one of them might easily induce an ignoraitt 
f»erbon, who had seen or pi^ciired an animal so mutilated, to 
imagine it a true unicorn. 

4l, Cause of ilic Red Cidmir of Lake JbToy’fl#.— Professor 
l)e Candolle of Geneva lately read to tlie flelvelic Society of 
Natural Science, a memoir ujH)n the lx)tanical iidture of a red- 
dish substance which was observed upon the surface of the Jake 
of Moral last Sf)ring, and whicli has attracted tlie attention i)f 
the l>otanists and chemists of Geneva. This substance made its 
appearance in calm \veathor* and was disiH)*?!*!! in large zones 
upon the edges of the lake, especially about tlie reeds. In the 
different parcels sent from Morat, there wcie found two distinct 
substance*- ; 1*'^, ..V greenish fetid biibstancc, leaving w'licn it dejx^ 
sited tlic up)>er part of the water tinged with a red colour; 3J/^, 
A lamellar substance in irregular shreds, of a soft and spongy con- 
sistence. The first of these substances, viewed through a power- 
ful microscope, and minutely observed by MM. Vaucher, l)c 
Candolle and Provost, had all the appearance of an oseiilaioria. 
The observers even distinctly perceived the motion of this zoo- 
phyte, and the species to which it appeared to come nearest ib 
the OscHlatorla subfnsca of Vanchcr. Compared with this lat- 
ter, however, which M, Vaucher had liimscU taken at the edge 
of the Rhone, it presented sufficiently distinctive ehai’acters to 
constitute a new species. M. IDe Candolle has named it O, pur-- 
purea. The other substance submitted in the same manner to 
the microscope, prt'sented no traces of orgaiiiaration, and no dis- 
tinct idea could be formed of its nature. Whc'ther it be a zoo^ 
phyte of the same family as the last, or merely the remains ot 
aquatic plants, it is impossible to decide, without a careful exa- 
mim^ktion of it iirthe spot in which it occurs. The phenomenon 
whidH has giv8n to these inquiries does not seem peculiar to 
the lafee of Moraf, but is equally observed in other lalccs in Sjrit- 
serland ; and, it ik said, that the fishermen have sometimes ab- 
$erv<^'it at the u^per {tewt of the lake of Geneva. A warm and 
dry season, tqgothW with a low state^ of the water, ara the cir- 
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eumstdttcef? most favourable to the developnsent of the myriads 
of oseiUatori^e ss^Mdb redden the watets. Haller, and a preeed*^ 
ing author, have already metitiofted a conferva, iVluch tlhey dis^ 
tkguiah by the same character, and which is perhqps identical 
with die osciflatoria of which wc are speaking. M Collodoft of 
Geneva read a memoir, containing /he results obtained from the 
chemical analysis of this substance. It conducted by MM. 
ColladoD, Peschier and Macaire, and agrees with the mierosco- 
pical observdtions of MM. De Candolle, Vaucher and Prevost, 
in shewing that the substance in question is an oscillatoria. 
This analysis has disewered the following materials in its Com- 
position, A red colouring matter, partly soluble in ateoliol. 
2d, Chloropbylle. 3d, Gelatine in considerable quantity, 4/A, 
Albumetu 5/A, Some earthy and alkaline salts, and a little ox- 
ide of iron. ThohC results confirm the opinion of some natura- 
lists respecting the pnxlucts of animal nature which are met with 
in a great number of mineral wateis, and give support to tlic ol)- 
servations made by Vauquehii, upon the green substance of the 
waters of Vichy, in which he found a sub<-taiice that had much 
resemblance to albumen.— Univcj^. 18^25. 

FOSSIL yooLoor. 

42 Dhiovery of the Anaploihcnnm commune hi the Ide of 
Wight, — The identity of the fresh-w^tcr foi mations of the Isle of 
Wight, \yilh those m the vlcimly of Paris, has been cleaily csta- 
blislied, since the publication of Mr Websu Ts excellent memoirs 
on the former ; and this conclusion has rested upon the simi- 
Urity of the remains of fresh wato*" mollusca and vegetables which 
these respective fonuations contain, and on the correspondence 
in their substance, and their relative position to other strata of 
marine origin, quite sufficient to place the conlcmporancous de- 
position of these remarkable strata out of doubt. There still re- 
mained a point, however, on which evidence seemed desirable, 
inasmuch as the remains of the large quadrupeds wfaicli occur 
in the basin of Paris, had not been ascertained tb exist ih JEng- 
land* This desideratum has been in some measure ^u|7plted, by 
Profess$i!r Bucklaud * having lately discovered in the colfcetion 
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of Mr Thomas Allan of Edinburgh, a tooth, which tbo latter 
gentleman bad himself found several years ago in the quarries of 
Binstead, in the Isle of Wight, and which, t\ith the assistance of 
Mr Pentland, has been ascertained to be a molar tooth of the 
lower jaw of the Anaplothcrium commune. 

43. Petrified Fishes Sinclair of Ulbster, M, P. lately 
transmitted to Prerfessor Jameson, for the College Museum, a 
coileetion of petrified fishes, fountl by him in the old red sand- 
stone formation in the neighbourhood of Tliurst); and the minis- 
ter of South Uonaldshay, one of tlic Orkneys, lately deposited 
in the College Museum specimens of the same description, 
collected by himself m tlie old red sandstone of that island* 
Those fishes arc found in the vaiiety of santhtonc flag now so 
extensively imported into Edinburgh from C'aithiiess, and which 
we first pointed out to the attention of builders and others many 
years ago. 


ANrilttOPOLOGY, 

4*1. On the iamts q/* Bron(hocele.— \!\\^ enlargement of the 
thyroid gUnth called by medical men llronchocelo, and common- 
ly known in Englmd by the name of Derbyshire Neck, and in 
France by that of Goitre, is an endemical disease^ or cue that 
takes place only in certain districts. It is a complaint that oc- 
curs very frc(|iiently in Nottingham, and the surrounding coun- 
try. The disease is to be met with, J believe, throngbonl Der- 
byshire, but in some places more coiiimonly than in otliers, 1 
was lately tc'ld, that there are not fewer than a hundred women 
in the village of Croinford, near Matlock, who lal^our under 
bronchoccle of a large size. As to the cause of this disease, 
there are various opinions ; the vulgar one here ascnlies the dis- 
* ease to the hardness of the water, and, as far as I have had an 
opportunity of inquiring, the same opinion obtains in Derby- 
shire. This popular notion certmnly receives confirmation from 
the otrcumstauce, that Bronchcxiele is more frequently to be met 
witli, and of a Ihrger size, where the water in common use is very 
hard, than when £t is of a softer quality. The water vrith which 
tlie inhabitants of Nottingham are chiefly supplied, is fwm the 
river Leen^ that rum close to the town, and well-water* TKe ■ 
I«een is chiefly wat^, and is forced by an engtnfl mtx> a 



vrtnicHit i 3 eoin<>y««iin Jies^den pipes to tlie greater 
part of the town^ ahd is ecrtainly a soft >ivalct*, and answers very 
wei| for and all other'^hmestto fHtrposes^ Tha' weli- 

water less hard X the softest is brought frrntii Bitm HtU 

aisd Ifcvr* Bedford water- worhs» in cans» to supply the inJiabi- 
tabts of those parts of the town tlia^ are not furnished with water 
pi|^s tVoni the reservoir* Thewell-water in the town is very 
hard.^ and unfit for domestic purposes, although many persons, 

I know, use H fbr drinking, brewing, and making tea, in prefer- 
ence to tlie riter-water. Well-water is also very much employed 
by the inhabitants of the country round Nottingham, and fcome of 
the wells are very deep, particularly in the coal district, whore 
'they dre often drained of their water by sinking deep shaftb to 
get the coal. A respccUiblo surgeon, \\ho practl^es in the coal 
district, informs me, that broncliocele is more romnion noiv than 
it was in hit* younger days, and he ascribes it to the wths being 
Sunk decider than formerly, from the circumstance mentionctl 
above. In certain districts of the Alps, bronchtH'ele occurs so 
frequently and so gener4i11y, tliat it ap|)ems to lie both heredilaiy 
’And endemial ; by some, the disea'-c has been ascribed to clcv«itt d 
situation and low temperature ; by otlu^rs, to the use nf snow or 
ice* water. If elevated situation and low tempeiature had any 
share in the pr<KlucUon of the disease, wc ought to mbet with it 
everyday in Swetlen, Norway, and the Highlands of Scot- 
land; but, so fat from this being the case, the fatt is, that the 
disease is unknown in those Countiies except by name. The 
late Hr Heeve sif Norwich, who had travelled in Switzer- 
land, and was familiar with bmuchocele, observes, with ic- 
gard to the alleged causes of goitre, the general opinion of its 
briing endemial in mountainous countries is of no value, because 
the disease is rare in Scotland, and very common in tlie county 
of Norfolk.*^ That bronchoccle is occasioned by something in ' 
the river or well #ater^ used by persons residing in district 
Vhcre the dise^ is endemic, atkd not by snow or kre-wat^, is, 

X ihtbky prov€i|§Seyond a* doubt, by the fbltowing facts, record- 
ed by Dr^Biebardson, who accompanied the bie ardum:^ expe-^ 
American Pobr Beg^ons^ under the command of 
^rankiin, of the? Royal Navy. ^ Be flay% ** broncho- 
ts a cximmon disorder at-Bdmonet^e* t ^ 
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ed sevoral of the individuals afflicted witli it, aikd eflideavoured 
to obtain every infonnation on the bufaject from the moat autlien- 
xk sources. The following facts may be depended upon : The 
disorder attacks those only who drink from the wafer of the river. 

It is indeed in its worst state, contined almost entirely to the halt 
breed of women and children who reside constantly at the fort, 
and make use of river-water, drawn in winter, through a hole 
made in the ice. The men, from being ofleii from home, on 
journeys through tlie plain, where their drink is melted snow, are 
less affected : and if any of them exhibit, during the winter, 
some incipient symptoms of the complaint, the annual summer 
voyage to the sea-coast generally efitHJts a cure. The natives, 
who confine then iselvts to snoio-joafer iu the w^intor, and drink of 
the small rivulets which flowthrough tike plains in the summer, are 
exempt from the attacks ol' this disease.’’* A residence of a single 
year at Kdmonstone, is suflicieiit to render a family broncliocelous. 
IVJany of the goitres acquire great si/e. Burnt sponge has been 
tried, and foiuui to Tcmo\c the dist‘ase ; but an exposure to the 
same cause inmicchately produces it. A great proportion of the 
cluldren of women who have goitres, are born idiots, with large 
heads and the other distinguishing marks tyi* cretins, I could not 
learn whether it was nreessarjf that both parents should have 
goitres to ])roduce cretin children,” I may hero remark, that in 
no instance have I observed mental imbecility, or the disease 
called Cretinism, in the least connected with bronchocele, as it 
occurs in this part of the country, From what has been seated 
above, it is sufficiently clear, that ekvaihn of situation, and Umu 
peraiure of the water, lia'o iiothlug to do with the production 
of bronchocele. That it is occasioned by soiuolhiug in the wa- 
ter commonly used, in the place where the disease is endemic, 
is, I think, sufficiently, proved by the extracts from Captain 
Franklin’s Journal, above. As to the particular sub- 

stance in solution in iRc water, that occasions bronchocele, I 
freely confess my complete ignorance ; but^ us hope that this 
noxious matup* will sooner or later be detected by some one 
glided with superior talents for chemical research • 

-- ,1- - , ■ - I - . - - r- ■■ -- .-u 

* lSh« above aotioe is extracted from a valuable and important medlpsl work,^ 
lat^ pubUabed» under the title, Medical lUsemrckLs an ihe effect /eXkv 
BroarAore&f* by Alaxandor Maki^on, M.D« 

voi. XIV. NO. 27. 1826. * u 
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JPHYSIOLOCY. 

45. Canats in the FilamtnU of the Messrs Cii-^ 

vicr, Dumerily GeoiFroy St Hilaire, and Dupuytren, have been 
charged by the Academy of Sciences to examine the prepara- 
tions made by M. Bogros, in reference to his discovery of ca- 
nals in the filaments of which tlie nerves are composed, and to 
ascertain the existence of tlicse canals, and of their true situa- 
tion in the nervous tissue. M. Bogros will, without doubt, be 
impressed with the propriety of varying his injections and prepa- 
rations in presence of the commissioners, so as to leave no doubt 
upon their mind. This point of anatomy is too important, and 
the commissioners are too well acquainted with anatomical re- 
searches, for their opinion regarding this discovery not to be de- 
finitive, and for their not determining wdth accuracy what may 
be perfectly ascertained, and what may still be doubtful in the 
matter. We shall make known the result of this investigation, 
so anxiously lookeil for by all anatomists."-B«?/e/hj Unlverh.^^ 
Aug. 18SI5. 

46. On the Irm in the Cruor^ or red part of the Blood . — 
Englehart of (Gottingen, from a <‘erics of expcnmenls, concludes, 
that the red colour of the cruor of the blood is owing to iron, 
although this opinion has been controverted Brande, Vauque- 
lin and others. He foimd, when the cruor deprived of its 
iron, that it becomes colourless. The non is separated from the 
cruor by means of chlorine, a method mucli superior to those 
at present in use. 


STATISTICS. 

47. Prussian Universitief . — According to the Jahrbuch dci 
Konigl Preussisch TJniversitatcn, the*^number of students in 
18S1, at the Prussian Universities, was'^as follow^s : 

At.p-ihn, . - 1,178 


Bonn, 


621 

HdUc-Wittexnberg, 

- 

885 « 

Breslau, 

- 

557 

Gieifbu atd. 


70 

Komgsberg, 

- 

818 


sm 
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48. Mam^acture of Paper Jrom Marine Pfanf^.— It is ^laid, 
thaj it ha% been tried with success in Holland to maniifactui^ 
paper of marine algm. We have not seen tliis paper, and are 
unable to say any thing wii,h certainty upon the subject ; but 
we entertain no doubts regarding the success of such an under- 
taking, provided it were conducted b}i proper hands. The te- 
nacious texture, and the nature of these plants, seem to render 
them well adapted for this purpose. 

Spmkme Soluiion ^ CopaL — From numerous experi- 
ments, the Sieurs Bravi and Wilhelm, distillers of spirits at As- 
chaffenbourg, have found out a spirit which possesses the facul- 
ty of dissolving coiial without the aid of heat, and, in general, 
without any solvent vehicle. This spiritous solution of copal has 
a twofold advantage, inasmuch as it not only gives a shining lus* 
tre to articles of wood, horn, metal, pasteboard, &c. but also pre- 
serves this property in them, and insures them a permanent beau- 
ty, without even forming cracks, which is an inconvenience inci- 
dent to every sort of varnish. It is employed like other varnish, 
being applied lightly to objects, by means of a pencil. It dries 
quickly ; and very little is requisite to cover a pretty considera- 
ble surface. It is to be observed that this copal varnish does 
not admit of any mixture. It having been for a Jong lime In 
use among artists, sufficiently attests its good qualities, and ren- , 
dors it unnecessary for us to recommend it. It is sold by the 
manufacturers themselves, in bottles and half bottles, at a very 
moderate price. 

50. Very stro)xg Leather for Harness and other SoMlery 
work. — In Poland andl Kussia, the twisted leather which they 
make themselves is preferred to every other kind for harneiSs. 
For making this leather, dried cow-hide is taken ; the hiur is ro- 
m(^ed by mejans of boiling water, and a sStt of scraper ; it is 
Uien cut into fcng Mraps, which are sewed end to end ; the two 
extremities of th#; Idng:^ strap tlius formed are then stitched to- ... 
gather, and the strap thus becomes double. In this 
impregnated with fatty substances tnadewarm; it is 
pended by a hook to the roof, and weights attached to its lower 
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jmt In thi^ manner tbc strap forms two parallel bands, placed 
in a vertical posidoti, and united above and below. Two sticks 
are passed between them, crossed horizontally ; and they are 
turned rownd several timesi By Uiis means tlie two^ bands arc 
twisted and pressed against each other as strongly as possible ; 
and when the moving power ceases^ they turn of tliemsolve5> in 
the opposite direction. During this operation the leather is very 
sensibly heated ; fatty substances are then applied to it anew, 
with which it is fully ijmpregnated, .^nd at length accjuircs an 
extraordinary degree of pliancy. The leather thus prcjiared 
lasts for a very long time, and jire^^ervts its good qualities in all 
sorts of weather. — Build, Unwers, Aug, 1825. 

51. C(m position Jbr the Covering of BuUdhig,% by Mn VviO, 
— ^The composition proposed by the author is destined to fonn 
a sort of imaltcrahle and incombustible nmstich. For this })ur- 
pose, he takes the hardest and purest limestone that he can lind, 
free from sand, clay, or otluT heterogeneous matter. White 
marble is to be preferred, if it can bo procured. This limestone 
is calcined in a reverberatory furnace ; it is then pulverised, and 
passed through a sieve. Due part is taken by weight, and mix- 
ed witli two parts of clay well baked, and sinnlarly piiUerisotl. 
This mixture must be made with grcal care. On the other liand, 
one part of calcined and pulverised sulphate of lime (gyp'^um) is 
taken, and two parts of elay, baked and ])iilverjscd, added to it. 
These two sorts of powder arc then combined and incorporated, 
SO OS to yiroduce a jicrfect mixture. The coiiiposition is pre- 
served for use ill a dry place, sheltered from the air, whore it 
keeps for a Jong time, without losing its properties. When it is 
to be used it i^ mixed with alwiut a fourth part of its weight of 
water, which Is gradually added, stirring it continually, until i%^ 
forms a thick ]>aste. I’nis pa&te is sprddd nix>ii llie laths and 
joists of building?, which it renders entirely incombustible. It 
becomes in lime as hard as stone ; all >ws no moisture to pcnc^ < 
irate, and is not cracked by heat. When well prepared it will 
last for any length of time. The compodiion w'iicn still in a 
plastic state, will receive whatever colour it may be thought pro- 

" Mtm^urrsWs method of rmdm^ng Gt'avers capable of 
E^i^vi^li^el-Plodes , — Having b<5cn mforracd by his writing 



<*«gmver,. that he should be obliged to give up the ta^ of ed- 
. graving upon steel-plntes, owing to the iinjH>sdbility of Sliding 
‘any gravers csapable of cutting^hem, without perpetually break- 
iiigin the points, Mr Turrell hit upon the following method of 
accomplishing his object. He had formerly been much in the 
habit of seeing the -singular inanncr in which the watch-spring 
makers in Clerkenwell treat the steel of which their springs are 
made. Pieces of steel-wire, of a proper quality and size, are 
spread by the hammer, when cold, into thin plates. After being 
brought to a certain thinness and width, they are hardened, and 
then tempered, over the flame of a spirit-lamp, to the spring-tem- 
per, or, as it is termed, the raven’s grey colour ; they are then sub- 
jected to the planishing and condensing action of the hammer, 
and being then brightened, are lastly blued over the flame of a 
spirit-lamp^ Previous, to their being hhwd^ they had by the 
planishing, condensing, and polishing, apparently lost all their 
elasticity and hardness, and could be readily bent in any man- 
ner, and would afterwiirds remain so bent, as though they had 
never been hardened and tcmjtered at all ; and yet, upon being 
bluedy they regained all that elmticiiy for which they are so high- 
ly esteemed Mr Turrell, considering the above circumstance, 
thought, that, upon tempering a graver, tliough not to the de- 
gree used by the watch-spring makers, it might possibly be ren- 
dered capable of being acted upon by the blows of a hammer, 
so as to condense the pores of the steel, opened, as they must 
be, by tlie heat necessary in even the most careful hardening, 
but still more in the usual manner of making gravers in great 
numbers. He therefore tempcjfed a graver to the straw-cohur 
only, and had the satisfaction to find, that, on laying the back 
of it upon a rounded an|U, he could, by a rei}etition of gentfe 
blows, with the flat cro^ pane of a small and very hard cast-steel 
watchmaker’s hammer, sii^ccd in rounding or Uiffntlng the acute 
edge of the belly of it considera bly, thu s proving that it had un- 
dergone a. great degree of condensation; anSTuptm again tem- 
pering it. to a sttaw-cofour, and grinding and whetting the edge 
to a proper shape, graver readily cut the steel-plate; and con- . 

-tinued«to do it being evidently al^ touch toughened b y 
additional labour. He haa since repokfodiy succeeded 
iinproribg.tl^e .quality: .o? tbose or 
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which are to be met with in the tool^ehops ; and with such his 
writing engraver has now much loss difficulty in performing his 
work tlnm before. This process of Mr Turreirs, of hammer-^ 
hardening his gravers on the angular edges co7cf,vmay still ad- 
mit of improvement. If the gravers were to be heated to the 
tempering degree, at the time of hamnicring them, the condens- 
ing effect of the hammer would be much greater. Mr Turrell 
iinds, that, after hammering bis gravers a certain time, they 
yield a sharp ringing sound to the blows, very different to that 
which they afforded on his beginning to hammer them ; and that, 
after j>crceiviug that sound, he docs not find that the hammer 
exercises any further action upon them, in condensing them. 
Pos.Mbly a renewal of the heat may promote their further con-- 
dcnsation.—GiB’tf Technical ReposUory^ Noxk 1825. 

53. Excellent Building Stone near to Elgin.^At a late meet- 
ing of the Directors of the Scottish National Mining Company, 
there were submitted to their attention, besides many iijteresling 
specimens of ores, &ic,, specimens of* a sandstone from the Earl 
of Eyfe's quarries, near to Elgin. The colour is a jeilowish- 
whitc, and the substance and texture of the stone gcx)d It was 
considered, and with justice, as one of the most beautiful and 
excellent stones in the couiitr}, and well dcser\ing the attention 
of tlio'nc architects who wish to conjoin in their material richness 
and beauty of colour with durabihty of substance. 

54. liemarJes on the Cultivation of the SUk-^Worm^ hy John 
Murray^ F. R, S. ^e, — This little woik contains a condensed 
view of the facts communicated to tlie public in the Treatise of 
Count Dandolo. Mr Murray, in making known these import- 
ant details, has it chiefly in view to invite our countrymen to in- 
troduce and cultivate silk in Great Bxftain. Those who are 
terested in tins subject will find Mr W^urray’s Essay worthy of 
their aUention. 

65. Manufacture of a Paper xohich hae the property of re- 
moving Rust from articles of Iron and Steeh^Atiot having 
dificd a cehain quantity x>f pumice among live coals, and reduced 

s jqpwder, grind it with linseed oil varnish, and then« dilute 
I'with tbe same varnish, until it bo thin enough to bo laid upon 
with a pencil. To give this layer a yellow, black, or 
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btownisli-red colour, tlie mass is mixed, before applying it to 
the paper, with a little ochre, English red, or lamp black. Care 
jmust be taken to lay the subbtance on as equally as possible, and 
to dry it in the air- When the first coat thus applied to the pa^* 
per iff dry, ahother is to be laid on in like manner. Those who 
manufacture it for sale pa^s the paper thus prepared under a 
cylinder, to render it binooih. • It is further to be observed, that 
the mabs must be liquid, and that it must be stirred about before 
applying it to the paper. 

56. On the Chinese mannei' of forming AitificiaL PcarlSy by 
E. Guay, Esq, — “ In a late visit to the College of Surgeons, I 
obseiYed sonic pearl b in the same species of shell (Barhala plU 
tala )i whieh had the external appearance of b»‘ing formed arti- 
ficially, which Mr Clift, the excellent conservator of this esta- 
blishment, very kindly allowed me to examine and descvibe. 
These pearls are of a very fine water, and nearly orbicular ; 
their babe is supported bj a small process, wliicli separates at the 
end into short diverging proccsbes, which stand ofi' at right an. 
gles to the central rib. On more minute examination, it ap- 
peared that these pearls were produced by there being intro- 
duced between the mantle of tlu» animal (while yet alive) and 
the shell, a small piece of silver wiic, bent into a peculiar form, 
that is to say, so as to form a right angle, with one arm ending 
in two diverging processes, so as to make the simple end al- 
ways to keep its erect position. Tliese wiies must be intro- 
duced in the same manner as the semioirbieiilar pieces of mo- 
ther-of-pearl in the other method of forming artificial pearls, as 
there is no appearance of any external injury. The pearls are 
solid, and nearly orbicular, with a small iiedicel, which is con- 
tinued so as to entirely <»vcr the wire. They may be perforat- 
ed and used so as to shew their whole surface, winch I did not 
expect could ever be thetase with any artificial pearls; but they 
must doubtless, unlike tlie’^^cial jjfiaclfi. formed by the other 
meafis, be a considerable time in coming \o any useful and 
valuable of Philosophy^ November 1826. 

57. Diving Sell.^A patent iias been obtained by Thos^as 
Steelf Esq. A. M. of Magdalene College, Cambridgo, 
very impoirtant improvements in the construction and 
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aratus of thh diving-bell The improved bell will enable a 
diitscting engirit^r to descend j and remain at any depth at 
which diviiig-belfe can be worked, without being subjected to- 
endure the pressure of condcnst»d air ; and the working itself is 
rendered much nicffe safe and effective, by means whicli Mr 
Steele has invented for communicating, by conversation, with 
those above, which will supersede the present imperfect and iii- 
' secure system of signals by strokes of the hammer. He has fur- 
ther invented, by the application of optical principles, an in- 
strument for the stronger illumination of objects under water ; 
and improved the means of detaching men from the bell 

58. Platina Strings for Musical Instrumenis It was pro- 

posed some time ago, in tlic Musical Gazette of I^eipsig, to em- 
ploy platina strings instead of copper, steel, or brass ones. This 
metal being more elastic and more extensible than any other 
hitherto employed in the niannfacture of strings, it is obvious 
that«trings made of it would not only give a fuller sound, but 
would also have the advantage of keeping free of rust, and the 
inconvenience of breaking, as this metal is not influenced by hu- 
midity.— JCunst nnd Getccrbblafty April 18^5. 

59» Imitation of Mdhoganp , — ^When any white wood is fre- 
quently done over with a concentrated sokuion from shavings of 
mahogany, and then polished, it ac(piires a lustre and colour 
much resembling that of mahogany wix)d, 

60. Mode of securing Wooden Buildings from the effects of 
Fire. — Two years ago the great theatre in Munich was burnt 
to the ground. This unfortunate accident roused the attention 
of the chemists of Bavaria to endeavour to discover some means 
of destroying the inflammability of woofl ; and of all the methods, 
the best, and that which has been einuloyed in the new' theatre 
just finished, was invented and propose i by T)r Fuchs, Professor 
of Mineralogy following is the proceSvS : 10 

parts of potash or soda, 15 parts of quartz (sand), and 1 * part 
charcoal, are meltjed together* This mass dissolved in water, 
and, eitlier alone or mixed with earthy matters, applied to wood, 

" tiomjA^tely preserves it from the action of fire. The detailed ac- 
"G&nt of this process will be given afterwards. As the mate- 



^ vis;, the alkali, quartz, and chamial, are in plenty in moat 
districts where bouses are built of wood, the compound can al- 
ways be had in abundance and at a cheap rate. In America, 
where dreadful fires are of too frequent occurrence, the preser- 
vative ma&rials are abundant; and there we may expect to 
hear of the compound being extensively used. 

61. Table sJiezvlfig the Quantity of Metallic Copper produced 
in Englaiid, Scotlcmd^ and Ireland^ Jrorti 1818 to 182S. 



mil 

J«I0. 

1820. 

1021. 

1822. 

Cornwall, - | Tons Fr. 

6714 

7211 

73(M 

0103 

0331 

Devonshire, 

438 

43.3 

417 

483 

537 

Stafford shire (Kclon), 

200 

180 

230 

110 

38 

Anglesea, - . - 

033 

r>04 

:»(>! 

004 

738 

Other parts of Wales, 


»)0 

40 

3!) 

55 

Somersetshire, 



.3 

20 


Cumhevlund and AVcstinorelaiul, 

... 

• •• 

20 

10 

21 

Ireland, - - | 

120 

110 

171 

257 

738 

Scf)tland, - , . 


... 

3 

12 

“i 


8i.or» 

' V-oh'J 

8020 

0714 

114,0!) { 


Attx. XXXII . — List of Patents sealed hi England^ from Octo^ 
her 6. to November 17, 18^5. 

Oct. U. To X Mautineau junior and FL W. >Smitii, I^ndon, tor ‘‘ Improve- 
ments in the manutacturi* of Steel.*' — Six months to enrol sped- , 
lication. 

To Sir G. Caveey, Bart, tor “ a new Ijocoinotivc apparatus,” ' 

To J. S. Broadwoop, I^ondon, for lj7>provements in Square 
Piano-fortes.’* 

13. To T, Howaiip, London, for “ a Vapour Engine.” 

To N. KTMBAi. 1 ., London, for “ a process for converting Cast-lr<^n 
into Steel.” I 

To B. Satj-ders, Wo|tcster,for Improvements in nuikin^ Buttons.** 

To J. Bavyeb, Dufc|n, for “ Improvements in making pultons.” 

13, To J. Ceesild of Stoke, Wilts, for “ Improvemunts in 

machinery applicable to **,<- oL',.’>ollen Cloth.” 

To J. Kaston of Heal Cottage, Bnwlford, Somerset, for Improve- 
ments In Locomotive or Steam-Carriages, and in the construction 
of Hoads for them.” * 

21. ToWiiiriAM Hjrst, L. Wood and J. liooEnsoy, L^ds, for “ iL, 

• provements ui machinery for raising and dressing Clotb.'*' 

VOL. XIV, $57. ^ANUAilY 1826. O; 
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Oct 21* To H# S. PiCEtr^&ERTOir and J* Mon&Air of Lknelly, Carmarthen^ 
for a consolidated or combined Btiawittg and Forcing Pun^p.’^ 

To O. Guukkv, I^ondon, for Improvements in the apparatus tbr 
raising or generating Steam.’* 

To 3L. W. Wright, Lambcyth, for “ an Improvement in the con. 
struction of Steam-Engines.'’ 

22. To II. C. Jennings, London, for ‘‘ Improvements in the process of 
refining Sugar.” ♦ 

28. To Thomas Steel, Esq. of Magdalene College, Cambridge, for 
Tniprovemenls in the construction of Diving-Pells, or apparatus 
for diving under water." 

Nov. 1. To J. and S. Seawarb, T*ondon, engineers, for “ a netv or improved 
method or methods of jiropeliing Boats, Craft, and all kinds of Ves- 
sels, on canals, rivers, ami other shallow waters.” 

To W. Uaynarii, Surrey, for “ a circumvolution Bru^h and Handle.” 

To Vebnon Uoyle, Manchester, for Improvements in the ma- 
chinery for cleaning and spinning of Silk.” 

ToJ. Is\AC Hawkins, Middlesex, engineer, for ImprovementK 
on certain hnplomenta, machinch or apjiaratus, used in the ma- 
nufacturing or preserving of Books, whether bound or unbound.” 

To J. and W. Biugwaw for an improved Cock -tap or V'’alve foi 
drawing oft'liquon?." 

7. To'r. Seaton, Bermondsey, Surre;;^, for Improvcnienls on Wheel- 

ed Carriages.” 

'fo G. Tin NT CIS, Esq. late clothier in Kdiaburgh, for ‘‘ an improve- 
ment in the construction, use, and application of Wheels.” 

8. To I'.SiiAW Brandretic of I.iveri)Ool,Ksq.for an improved mode 

of constructing WheeUCarriages.’’ 

To SvMuri. Brow V, genlleiinii, Middlesex, for “ Improvements in 
machinery for making or manuJacturinjy C.tsks and other vessels.” 

To W. E, Cochrane, Loudon, for *”* an improvement in Cooking 
Apparatus.” 

To .T. W. HroRT, Office of Works, Whitehall, liondon, for “ an im- 
proved Chmine\ or b'lue, for domestic and other pmq',osc.s.” 

To O. Louis Girond of l.yons, in P’raiicc, for “ a chemical substi- 
tute for Gall-Nuts, in all the dUFcreiit branches of the arts or ma- 
nufactures in which Gall-Nuts fiave been accustomed or may here- 
after be used.” f 

To James AVinks and J. Erroyi> of ffochdale, X.ancashirc, for ‘‘ an 
Engine for cutting Nails, Sprigs /ftd Sparables, on an improved 
system.” , 

Nov. 10. To J. and A. S^lACCARTnvTAiondon, for new and improved f ave- 
mcni, Pitching, or Covering for streets, roads, vays, and places.” 

To ,B. Cook of Birmingham, for a new method of rendering Ships’ 
Cables and Anchors mute secure, and less liable to strain and in- 
juiy while the vessel lies at anchor.” ^ 

ltd Cook of Birmingham, for “ Improvements in the Binding of 
Bocks and Portfolios, of various descriptions.” 
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10. To J. G. Deykrlisim, Middlesex, for ‘‘ ImpfovcDients on Weigh- 
ing-JMacliines, which maciiiues he denominates German Weigh- 
Bridges.” 

12. To W. FiiANCis Hamilton, Surrey, engineer, lor certain Alloys, 
or a certain Alloy of Metals.” 

XT* To E.*Bo\\"rino, Ijondon, and 11. Stamp, Sussex, for Imjirove- 
merits in the w’orking, weaving, or preparing Silk, and other fi- 
brous raatoriais, used in nakiiig hats, bonnets, shawls,” &c. 

To J. Guestier, London, for a mode or nnides of making Paj)er 
from certain substances, which are thereby api)licablo to tluit pur- 
pose.*’ 

To A. La'mii, gentleman, London, and William Suttill, JMlddlo- 
sex, for “ Improvements in inacliinerv for preparing, drawing, 
roving, and spinning Flax, Hemp, and Waste Silk.'* 

To G. llonitADAiLj:, London, niercliant, for “ an improved method 
of niakiiig or setting up Hats, or Hat. Bodies.” 


Aut. XXXIII . — List of Patents granted in Scotland from 
5th Septeviher to \llk Noi'>cvd)a' 

Sept. 5. 'fo .JosKPfi ArLXANnEU Tayiok of London, gentleman, for '■'a 
now PoUsliing Apparatus for household purposes.*’ 

Id. To Thomas WoitTiiiNCiTeN junior and John MplunjUI, both of 
Majichcster, in tin* « mudy t)f I iancastcr, snudU'vare manufudurers, 
for an Improvement in the Loom or machine used l\)r the pur- 
pose of weaving or manufacturing of 'J’ajX', and such other articles 
to which the sjiid loom or machine may be apjdi cable.” 

17. Chaiili:s Pov/ej.i. of Jlocklield, county of jMonmouth, gentle- 
man, for an Impi'oved Blowing-machine.” 

21. To Wii.Li.vM Henry James of Cohourg Place, Winson Green, 
near Birmingh<im, county of Warwick, engineer, for ‘‘ certain Im- 
provement ill the constructi.jii of* llaiUload.’; and Carriages.” 

30. To Ben.iamin Sanders of Broouisgi-ove, county of Worcester, but- 
ton manufacturer, for certain Improvements in the construction 
or m.aking of Buttons.” 

Oct. 1. To Adam Eve of I'Uuh, county of J.iiicoln, carpet-iManufacturer, 
for “ certain fmi'/ovemenls in manufaciuring Carpets, which he 
intends to denomii\te Brince’.s Patent Union Carpet.” 

To Hugh Martin anuSTiiOMAs lii^’^.-^iyinutacturers at Barrhead, 
parish of Neilstoun, county of ItentVeiv, ldr’'“ an Addition and Im- 
proven\ent upon a Machine which was some time ago invented by 
tliemselves, for wrorking by the hand a description of cloth made 
of cotton, and commonly called Fancy Net, in imitation of the 
P'rench Net, or to be made of silk, woollen, and linen, or a conii'/!-. 
nation of these, or part of these ; and which machine, by 
tills addition or improvement, can be wrought in a siicalar pemnner 
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to the ontiitary power-looni, by the application of steam, or other 
mechanical powers,” 

Qct. 4. To James Wilks of Rochdale, county palatine of Ijoncasteis tin- 
plate worker, and Jo hit Kcroyb of the same place, grocer and 
tallow chandler, for an Engine for cutting Nails, Sprigs, and 
Sparables, on an improved system.” ® 

To Georok Thompsok of Wolverhampton, county of Stafford, gent. 

for “ an Improvement in the^ construction of Hiding Saddles.” 

To Gkorok Hunter of the city of Edinburgh, late clothier to his 
Majesty, for an Improvement in the construction, use, and ap- 
plication of Wheels.” 

To Samuei. Raosuaw of Newcastle-under-Ijvne, gentleman, for “ a 
new Method of inanuihcturing Pipes for the conveyance of wider,” 
To Nathaniel Kimrall of New York, now residing in London, 
merchant, lor “ a process of converting Iron into Steel” 

To .loiiN IMautineaxj the younger, City Road, and Henjiy Wil- 
liam Smith of liRwrence Pountney Place, London, Esq. for “ cer- 
tain I niprovements in the inuunfaciure of Steel.” 

To Thomas Dwyer of Lower Bridge Street, parish Dublin, lor 
“• certain Improvements in the manufacture of Buttons.” 

To John Reebuead of Hewortb, county of Devon, gentleman, for 
certain Improvements in Machinery for jiropelling V’'es8els of 
all descriptions, botli in marine and inland navigation.” 

To Henry (^onsi'antine Jennincs, l^ondon, practical chemist. 

for “ certain Improvements in the process of Refining Sugar,” 

To TiiO’>rAS Steele, Master of Arts of Magdalene Collt*ge, Cam- 
bridge, Ksq. for “ certain Improvements in the construction of 
Diving Bells or apparatus for diving under water,” 

To.Ioun Bowler of Nelson Square, Blackfriars Hoad, county of 
Surrey, and Thomas Gaj.on of the Strand, London, hal-manulac- 
turers, for ‘‘ certain Improvements in the construction of Hats.” 
To William .Jefferies of No. 46. T.ondon Street, Radcliffb Cross, 
parish of Radclitfc^ county of iMiddlesex, brass-nmnufacturors, for 
“ a Machine for Impelling Power without the aid of lire, water, 
air, steam, gas, or weight.” 

To John Phillips Beavan of Clifford Street, county of Jlt^ddle- 
sex, gentleman, for “ a Cement for Building aiid other purposes, 
communicated to him by a strangerfresiding abroad.” 


13 . 

13. 

16 . 

26. 
Nov. 0. 


15 . 


17 . 


Omitted at p. lb*!?:? .AJSin^i^Smp. of September, 

Mean Pressure, 

~ at p, 154 Mean Temp, of November, 

' Mean Pressure, 


67^260 ^ 
29.472 inches. 
39^850 
29.482 inches. 
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Art. 1. — The Geological Delvge^ as interpreted hy Baron Cu^ 
vicr and Professor Buckland^ inconsistent xoith the icstimo^iy 
(^Afoscs and the Phenomena Nature. By the Ilcv. John 
Fleming, D. D., F. U. S. E. (Communicated by the Au- 
thor,) 

r HE science of Geology was first introduced to public notice, 
in this country, by philosophers who, while they cherished a re- 
verential regard lor the authority of the Scriptures, overlooked 
those methods of investigation which lead to a discovery of the. 
laws of nature. Assuming that the first principles of geology 
were revealed to Moses, and cominuniLatcd in the Book of Ge- 
nesis, they were satisfied with a com[>arison of the scanty no- 
tices there given of the history of the Earth with the phenome- 
na presented by its surface, even when the character and relation 
of these phenomena remained in a state of comparative obscuri- 
ty. The original condition of the materials with which the 
Creator formed this Globe, long occupied the attention of those 
early cosmogonists ; and, as the history of Moses was too meagre 
in its details to.servc their Earth failed to ex- 

hibit ^the suitable documents, the imagination was called upon 
to supply that which neither the words nor the works of the 
Deity furnished. Tliese reveries, liowever, usually termed 
Theories of the Earth, do not call for any comment at present. 

The cause by which the deluge was produced, and the change • 
which it effected on the appearance of the globe, occupied the 
VOL. XIV. NO, 28. APRIL 1826. A 
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second place in the estimation of‘ these geologists. Here, again, 
the details of Revelation were so deficient as to lead some to .sup- 
pose that our copy of the Book of Genesis was more abridged 
than the one possessed by the ancient Jews. — (Kiv wan’s 
Es. 48.). The surface of the Fartli was hastily looked at for 
proofs of the eff*ects of this catastrophe ; and again the imagina- 
tion supplied that which observation could not yield. Burnet 
brought the waters from below, through the broken crust with 
which he fancied they had been covered during the antediluvian 
period, and with the fragments of this crust he formed the moun- 
tains. Woodward susj)ended, for a time, all cohesion among the 
particles of earth, and reduced tlio globe to a soft paste; while 
Whisloii, not inferior in fancy to any ol‘ his predecessors, called 
a comet to his aid. 

While philosophers were thu.s claiming the attention of the 
public in favour of their efforts to reconcile geology with revela- 
tion, they w'ere powerfully assisted by individuals of another de- 
scription. The Place of Descent” where the Ark” rested, 
had long been regarded as deteniiined ; remains of the timber 
had been preserved; and many pieces of the bitumen, with 
which it was calked, had been carried olf to be employed as 
amulets for averting mischief. The skeletons of the antediluvian 
inhabitants were eagerly souglit after; and the Continent of Ku- 
rope seemed to furnish the expected documents : — even the 
grinders and thigh-bones of the antediluvian giants were disin- 
terred from those graves whicl» for so many ages they had oc - 
cupied. 

As science advanced, these theories of the deluge appeared in 
tlieir true light; as unsupported by the statements in Script me, 
and as inconsistent with the phenoinen^^ of nature. The skele- 
ton of the antediluvian man became that of an acknowledged 
reptile ; wdiile the grinders and tliigh-bones of the giants were 
admitted to geologist beheld his 

theories vanish like a dream, and the admirer of revelation' felt 
(though very unnecessarily) as if a pillar of hii faith had be- 
come a broken reed. Geology, by these premature attempts at 
•g^eralpEation, fell into discredit as a science among p^iloso- 
|#IgjS7and by the Christian it was viewed with suspicion. 
The former had witnessed opinions and assertions substituted 
for facts ; and the latter Had reaped the fruits of misplaced con- 
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fidencc. The friend of revelation had begun to consider the 
history of the deluge as the least perfect of those records which 
Moses has transmitted, since no proofs could be found in nature 
to attest the«occurrence of the catastrophe. Need we be sur- 
prised, therefore, that a considerable degree of anxiety should 
prevail on this subject, with Jie religious public, and that any 
fresli attempt to revive their hopes would meet with a cordial, I 
had almost said a credulous, welcome ? The truth of this view 
has been put to the test. 

Baron Cuvier, so deservedly celebrated as a comparative ana- 
tomist, having devoted much labour • to the investigation of 
fossil bones, naturally directed some portion of his attention to 
those collateral subjects which might serve to illustrate their his- 
tory. In the preliminary discourse to his great work on Fos- 
sil Bones, he announced the important: results to which his la- 
bours, reading, and reflection had conducted him. This dis- 
course was published in Edinburgh, in 1813, under the title of 
“ Cuvier’s Theory of the Earth.” It has gone through several 
editions, and still continues to be a favourite with the public. It 
has contributed, in a very great degree, to render the study of 
geology popular in this country. How fur the explanations 
which it offers of the phenomena of nature arc true, and how 
far they are consistent with the sacred writings, will afterwards 
be considcrc<3. 

The Reverend William Buckland, while Professor of Mine- 
ralogy in Oxford, appears to have embraced Baron Cuvier’s 
views respecting the deluge ; and, under tlieir influence, distri- 
buted the modern strata (exclusive of the volcanic) into Post- 
diluvian deli'itus and Diluvian detritus. — {Phil, Geol. England 
and Wales^ 1818.) In his Inaugural Lecture,” which was 
delivered May 15. 1819, before the University of Oxford, on 
the endowment of a readership in geology, he selected for the 
title, “ Vindiciae Geolo^cm*; the Con»»« 5 *tion of Geology with 
Revc^tion explained and stated in the dedication, that the 
facts developed 1)y it (geology) are consistent with the accounts 
of the creation and deluge recorded in the Mosaic writings.” In 
his sul^sequent inquiries, this learned and indefatigable PrpfessoiT, 
who has contributed so much to exalt the geologicfd character of - 
England, has not only investigated the history of those beds of 
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gravel and clay which contain fossil bones, but has success-^ 
fully explored many caves which he considers as having been 
the dens of antediluvian animals. The results of these inquiries 
he has published in his “ Reliquia? Diluvianae,? in which he 
considers geology as “ attesting the action of an universal de- 
luge.'” This work, like the “ Theory” of Cuvier, has greatly 
contributed ro render the science of geology popular, by bring- 
ing it into favour with tlie Church, and even securing the coun- 
tenance of the drawing-ixx)m. The general reader has been 
charmed with tlic novel scenes which it discloses, while the 
Christian has hailed it with joy, as offering a valuable testimo- 
nial to the authority of revelation. 

To my Remarks illustrative of the inlluence of Society on 
the Distribution of British Animals,” inserted in No. XXII. of 
this Journal, Professor Bitcklanfl has conceived it necessary to 
make a “ Reply which has a place in No. XXIV. In this 
communication, he continues to advocate the opinions which he 
had advanced in the Reliquia? Diluviaiue,'” and attempts to 
obviate some of the objections which had been, incidentally, 
stated against them. 

In an impiiry of this kind, regarded as highly interesting to 
the philosopher and the Christian, it seems requisite to exercise 
extreme caution. The fate of former theories in geology, wliich 
professed to explain the plienomenaof nature, and to strengthen 
the authority of revelation, but which inquiry demonstrated to 
be visionary, intimates, the risk of error, and calls for a minute 
examination of the value of the proofs adduced. I enter up- 
on this inquiry as one deeply interested in tlie authority of re- 
velation, and not indifferent to the progress of geological .science. 
My remarks may not appear convincing, but they may excite 
that inquiry and discussion which lead to truth. It is impossi- 
ble, however, in a paper of this kind, to enter into all the details 
which the general rggiifi£^ould jipoMbly desire. The outlines 
only of the subject can be noticed. % 

In reference to this important subject, two qiiestions natural- 
ly occur tb the mind 1. Does the character of any of the mem- 
bers of the modern strata demonstrate the occurrence of ,a uni- 
versal flood, as exclusively the agent in their formation 
Doe); the character of the geological deluge, as supposed to be 
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indicated by the phenomena of nature, agree with the character 
of the deluge of Noah, given by Moses ? 

In the following observations, I shall reverse this order of in- 
quiry, for if^the second question can be satisfactorily disposed of 
in the negative, it will leave the first to be examined entirely by 
the laws of physics, and im the absence of those prejudices 
which have been excited in the public mind on the subject. As 
a proof that sucjjjt prejudices do exist, I may state that I have 
heard a gentleman of rank and piety, characterize the opposers 
of the diluvian hypothesis as embracing “ the infidel side of the 
question f and this, too, in the presence of the president and se- 
cretaries of the Geological Society of London. It is my object, 
in the present communication, to point out the infidel side of 
lie question, viz. the one where error j)rcvails. Nature, misin- 
erpreted, may amuse the cosmogonist, but never can befriend 
the Christian. That which is true in science can alone give use- 
ful support to revelation , and that which is true in science never 
can be found opposed to its interests. 

Does the character of the Geologicai. Deluge, as supposed 
to he indicated htj the phenomena of' nature^ agree with the 
character given of ‘the Deluge of Noah, by Moses? 

Before proceeding to state some of those points of difference 
between the two deluges, which appear to exist, I feel it to be 
necessary to notice one opinion which Baron Cuvier expresses 
without reserve. After intimating that Moses and his people 
came out of Egypt, (Cuvier’s Theory, p. 147.), he adds, The 
legislator of the Jews could have no motive for shortening the 
duration of the nations, and would even have disgraced himself 
in the estimation t>f his own, if he had promulgated a history of 
the human race contradictory to that which they must have 
learned by tradition in Egypt:^' Wc may therefore conclude, 
that the Egyptians had, at this time, no other notions respecting 
the^ntiquity of the human race than are contained in the Book 
of Genesis.” is true, that Moses and his people came out of 
Egypt ; but it is equaUy true that their fathers went Into Eg^pt, ^ 
Where, then, is the proof, that the history of the creation and 
the deluge, as given by Moses, was derived from the traditions, 
of the Egyptians ? Will the friend of revelation consider him- 
self as under obligations to Baron Cuvier for this discovery ? Or 
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will the student of moral science admit its truth ? Those indi- 
viduals, in Britain, who cherish the highest refc»j)ect for the au- 
tliority of revelation, consider tlie information which Moses com- 
municates as having bet^n derived from a higher Source ^han 
Egyptian tradition ; and even the autlior of the strange remark 
acknowledges (p. 1 49 )? that the Egyptians themselves had for- 
gotten, for a long period, the tradition, “ as we do not find any 
traces of it in the most ancient remaining faigments from that 
country. All of these, indeed, are posterior to the devastations 
committed by Canibyrsos.” But where is the proof that the 
Egyptians possessed those traditions which the Jewish legislator 
has recorded, a thousand years before any traces of them occur 
in the monuments of their country, except the very inadequate 
one, that Moses and his people cainc out of Egypt The 
cultivator of moral science, wliose attention has long been arrest- 
ed by the purity of the theism of the Jews, will naturally in- 
quire, If Moses obtained all liis knowledge of the creation and 
the deluge from the opinions or traditions of tl)e Egyptians, 
may he not have derived his knowledge of the moral law from 
the same source ? And may not the inquirer infer, that the 
prohibitory statutes against idolatry were forgotten by the 
Egyptians (and continue to be so), as had happened to them 
with respect lo their traditions of the deluge, immediately after 
they had succeeded in impressing on the mind of the Jewish le- 
gislator a correct idea of their importance ! 

To such results, in my opinrion, would Baron Cuvier’s views 
legitimately lead. Nor, in the last edition of his great work, 
docs he treat the authority of Moses with higher respect, since 
he considers the book of Genesis, as consisting of the shreds of 
former works, or, to use his own words, ‘‘^1 sufiit de la lire 
pour s’apcrcevoir qu’elle a ete compose en partie avec des mor- 
ceaux d’ouvrages anterieurs.” — 1. Ixxxi. . * ^ " 

Having made thesft preliminar;i^ remarks, I now proceed to 
point out those differences of character which appear to exist be- 
tween the geological and Noachian deluges, and Vhich prevent 
us from inferring their identity. 

i. The geological deluge, as interpreted by Baron Cuvier, 
.was of such a nature as to permit the escape of djfierent races of 
men by different routes. The Mongolian and Caucasian races 
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arc so dift*erent in appearance from each other, that one is al- 
most tempted to suspect, that their ancestors and ours had es- 
caped from the last grand catastrophe at two different sides.” In 
rcfer«ace to •the Negroes, he states a similar opinion with less 
hesitation : “ Tlie circumstances of their character clearly evince, 
that they also have escaped rfrom the last grand catastrophe, 
perhaps by another route than the races of the Caucasian and 
Altaic chains, from whom, perhaps, they iray have been long 
separated before the epoch of that catastrophe.” On the suppo- 
sition that the different races of men were dcrivctl from a com- 
mon st(x:k, an idea sanctioned by revelation, supported by the 
truths of zoology, and tacitly admitted by our author, it seems 
difficult to discover any proof of their separation having been an- 
tediluvian. According to Moses, all that csca])ed of the hu- 
man race, were eight individuals of tlie family of Noah. Here, 
then, wc have llic character of the geological deluge, in reference 
to the liuman race, as interpreted by Tiaron Cuvier, standing op- 
posed to the history of the deluge as given by Moses, and tliat, 
too, in its most important feature. 

52. l^lie geological deluge, as interpreted by llaron Cuvier and 
Professor Bucklaud, occasioned the destruction of all the indivi- 
duals of many species of quadrupeds. As examples of those 
which have thus suffered extinction, may he cjiioted, the fossil ele- 
phant, fossil liippopotamus, fossil rhinoceros, Ibssil bear, and fos- 
sil hya?na, besides many others. These have been, somewhat pre- 
sumptuously, termed antkdiluvias animai.s In tlie history 

In my lirst paper, in No. xxii. of this Journal, I have stated that the 
relics of these ancient animals occur in jiostdiluvian strata, ^'he learned Pro- 
fessor, in his lleply,” lirst declares, “ Thai, could the above cases be esta- 
blished, they would be decisive in favour of the theory maintained by Dr Fle- 
ming;’’ and shortly after adds, that, ‘‘ Even admitting all these facts, still 
eve^ atom of the evhlence contained in my Jtcliiiuhe Diluviana? would re- 
main unaffected by the discover>.” I attempt not to reconcile such apparent 
contrwlictions. Perhaps it may be judged reasonable to allow an adversary, 
when hard pushed^ to sliiR his position, even though it put the pursuer to 
more trouble. With reference to the Khinoceros horn from Forfar, about 
which Professor Buckland is unnecessarily prolix, I may state, -that I relied 
on the authority of Professor .Jameson, in the Wern. Mem. iv. p. 582. ; lind 
having seen the horn labeUecl, as from Forfar, in the EtUnburgli Museum, 
of which he is Kegius Keeper, I still consider the statement of Professor 
Jameson to be substantially true, and the one given by my opponent as quite 
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of the Noachian deluge, as ^ven by Moses, it is expressly stated, 
that clean and unclean beasts, fowls after their kind, cattle after 
their kind, and every creeping thing of the earth, two of every 
sort, male and female, were taken into the ark, preserved in the 
ark, and brought forth in safety from the ark, and dismissed with 
the mandate of their Creator to bi:.eed abundantly on the earth, 
and to be fruitful and multiply upon the earth. Here, then, we 
have revelation, declaring that, of clU species of quadrupeds a male 
and female were spared and preserved during the deluge ; while 
we have the phenomena of nature, as interpreted by the geologists 
we have quoted, intimating, that all the individuals, of many 
species, were not spared, not preserved, but annihilated, by the 
catastrophe. An error must exist in one of these statements. 
The declaration of Moses is positive. The phenomena of na- 
ture may not have been suitably investigated. Shall we reject, 
then, the conclusions of the geologist, and respect the authority 
of Moses, or give the preiercnce to Cuvier and Buckland ? 

3. Aca)rding to Baron Cuvier, this revolution had buried 
all the countries which were before inhabited by men, and by 
the other animals that are now best known ; and the same re- 
volution had laid dry the bed of the last ocean, which now forms 
all the countries at present inhabited.” (Theory, p. 171.) Moses 
expressly tells us, that the fltx)d of waters was upon the darth, 
prevailing exceedingly upon the earth, and covering the highest 
hills ; that the waters returned from off the earth. Here, again, 
we have the opinion of Cuvier, in direct opposition to the whole 
tenor of the history of the Noachian deluge. Nor need ^ve be 
surprised at this, since he seems to be in opposition to himself. 
At one time he supposes, that the inundation did not reach to 

the reverse. The bottom of the horn attests its origin, ..^the numerous rents 
and their marly contents. The Blair-Drummond example I quoted from the 
same authority. It is singular, that, in the same number of the Journal in 
which this case is likewise treated as spurious, and in the Proceedings of the 
Wernerian Society, I found “ Notices regarding the Rhinoceros Homs oMlair- 
Drummond, tending to shew that they may probably be regarded as having 
occurred in the blue clay of that district; by Mr A. B. Blackadder, Allan 
Park,*’ p. 401. As Professor Buckland has admitted, in lus Reply,” my first 
example of extinct animals being postdiluvian, 1 have got quite enough \.o esta- 
blish my views. The acknowledged postdiluvian character of the gigantic elk 
is as derive as any horn of a rhinoceros in a marl bed, or carcase of a mam« 
moth in a postdiluvian iceberg. 
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the summits of the higher mountain chains ; and that Mongols, 
Caucasians, and Negroes may have escaped by different sides, 
or by different routes ; at another, that the bed of the antedilu- 
vian^ ocean ns now the abode of the post-diluvian quadru- 
peds. 

4. The geological deluge, |is interpreted by Professor Buck- 
land, was sudden, transient, universal, siniiiltancous, rushing 
with an overwhelming impetuosity, infinitely more powerful than 
the most violent waterspouts. In the history of the Noachiau 
deluge by Moses, there is not a term employed which indicates 
any one of the characters, except universality, attributed to the 
geological deluge. On the contrary, the flood neither approach- 
ed nor retired suddenly. The waters rose upon the earth, du- 
ring the continuance of the rain, for forty days ; and they retired 
slowly, upon the rain being restrained. There is no notice taken 
of the furious movements of the waters, which must have driven 
the ark violently to and fro. On the contrary, there is reason 
to believe, from the writings of IMoses, that the ark had not 
drifted far from the spot where it was at first lifted up, and that 
it grounded at no great distance from the same spot. 

5. The geological deluge, as interpreted by Professor Buck- 
land, excavated, in its fury, deep valleys, tearing up portions of 
the solid rock, and transporting to a distance the wreck which 
it had produced. ' On this supposition, the aspect of the antedi- 
luvian world nuisf have been widely different from the present; 
lakes, and valleys, and seas, now existing in places formerly oc- 
cupied by rocks, and the courses of rivers greatly altered. In 
tbe Book of Genesis there is no such change hinted at. On the 
contrary, the countries and rivers which existed before the fl(X)d, 
do not appea., from any thing said in the Scriptures, to have 
experienced any change in consequence of that event. But if 
the supposed impetuous torrent excavated valleys, and trans- 
ported masses of rocks to a distance from their original reposi- 
toipi^s, then must the soil have been swept from off the earth, to 
the destruction of the vegetable tribes. Moses does not re- 
cord such an occurrence. On the contrary, In his history of the 
dov§ and the olive-leaf plucked off, he furaishes a proof thaf the 
flood was not so violent in it^ motions as to disturb the soil, 
nor to overturn the trees which it supported ; nor v^as the 
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ground rendered, hy the catastrophe, unfit for the cultivation of 
the vine.' ? 

Viewing, in connection, these differences between the Mosaic 
history and these interpreters of the phenomena of nature, it 
seems impossible to admit, that, ‘‘ as far as it goes, the Mosaic 
account is in perfect harmony with the discoveries of modern 
science.” The reverse appears rather to be the case. * It is well 
know'll, that Linnaeus declared tliat he saw no examples in na- 
ture of the ravages of a universal flood : ‘‘ Cataclysmi universa- 
lis certa rudera ego nondum attigi, quousqne pcnctravi ; minus 
etiam veram terrain Jdarnitkam ; sed iibique vidi factas ex ae- 
qiiore terras, ct in his niera rudera longinqiie sensim pneter- 
lapsi aivi,” (Syst. Nat. hi. 5.)'; and this opinion has given of- 
fence tq several well disposed friends of revelation, who have, 
nevertheless, formed their iu>tit)n‘5 of the deluge fit)m the specu- 
lations of geologists, instead of the records of Scripture. 1 con- 
fess that I entertain the same opinion as Linnaeus on this sub- 
ject ; nor do I feel, thougli a clergyman, the slightest reason to 
conceal my sentimentfi, though tlicy areoppoKsed to the prejudices 
which a false philosophy has generated in the public mind. 
have formed my notions of the Noachian deluge, not from Ovid, 
but from the Bible. There the simple narrative of Moses permits 
me to believe, that the waters rose upon the earth by degrees, 
and returned by degrees ; that means were employed by the Au- 
thor of the calamity to preserve pairs of the land animals ; that 
the flood exhibited no violent .impetuosity, neither displacing the 
soil, nor the vegetable tril)es which it supported, nor rendering 
the ground unfit for the cultivation of the vine. With this con- 
viction in my mind, I am not prepared to witness in nature any 
remaining marJes of the catastreplie, and I feel my respect for the 
authority of revelation lieiglilencd, when I see on the present sur- 
face no memorials of the event. On the other hand, had I witnes- 
sed every valley and gravel-bed, nay, every fossil bone, attesting 
the ravages of the dreadful scene, I would have been puzzled to 
account for the unexpected difficulties; and mighfhave.l>een in- 
duced to question the accuracy of Moses as an historian, or the 
claims of .the Book of Genesis to occupy its present place in. the 
sacred record. Instead of finding the Deity setting his bow in 
die cloud, as a pledge that he would not again visit the earth 
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with a flood, and as the onZy natural token of what had happened; 
I had expected to And a reference made to every diluviaii heap 
of gravel, and every valley of denudation, as a memorial of that 
wrath which^was displayed, while visiting rebellion with death. 
In other words, if the geological creeds of 13aron Cuvier and 
Professor Buckland he established, as true in science, then must 
the Book of Genesis bo blotted out of' the records of inspiration. 
But as I believe in the authority of th j Mosaic history, and 
see, in the opinion of Liniueus, a strict conformity therewith, in 
letter and spirit, I may perha|)s be asked, How can I reconcile 
the phenomena of nature, as interpreted by these geologists, with 
the view which 1 have embraced T have already, in my first 
paper, declared, that the works and the words of God must 
give consistent indications of his government, provided they be 
interpreted tnfly.” It has been announced, that the Mosaic ac- 
count is in perfect harmony with the discoveries of modern science, 
though we have pointed out a palpable ilt^agreemcnL Perhaps 
a similar diiTerence may exist between these supposed discoveries 
of modern science and the j)henomena of nature. Our attention 
wHl now be directed to the tielcrmination of this imj)ortant point, 
involved in the second question we proposed to discuss. As now 
to be examined, it is one exclusively of a scientiAc character, in 
which all our appeals must be made to the facts established by 
observation or experiment. 

II. Does the character of any of the members o/' the Modern 
Strataf demonstrate the occurrence of a Universal Flood as^ 
exclusively^ the agent in their formation ? 

The progress of truth, in this branch of the in([uiry, must neces- 
sarily be correlative with our knowledge of the moilern strata,*” 
and the causes which have operated in their production. Whe- 
ther a sufficient degree of knowledge has been acquired, or suf- 
ficient attention been bestowed on the subject by British geo- 
logfefts, I leave to the determination of the unprejudiced. 
Enough, in rily opinion, seems to have been secured to enable 
us to solve the question under consideration. 

Various conjectures have been offered by different geologists, 
respecting the origin of the waters of the deluge. Some are dis- 
posed to consider the waters of the earth as sufficient, if once set 
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in furious motion. A few look to a sudden change in the Eartii'^s 
axis as the origin of the catastrophe, in the absence of all proof 
from the science of Astronomy. Some consider the waters as 
having been set in motion by the attractive force of a<comet, with- 
out previously gaining an afKrmative answer to the question, 
Has a comet this attractive force ? There is abundant proof 
that the planets disturb the comets, but the converse is not known. 
The comet of 1454 eclipsed the Moon ; while that of 1770 not 
only came near the Earth, but passed through the midst of the 
satellites of Jupiter, without producing any sensible effects. 
Others, translating the phrase of Moses, the windows of Hea- 
ven,'” as literally meaning ‘‘ a comefs tail,’' have considered the 
water as added to the Earth. I would be disposed, before ad- 
mitting this view of the matter, to ask. Is the vaimir of a co- 
met’s tail aqueous ? — The following phenomena, diowcvcr, bear 
more directly uj)on the question under discussion. 

1. Excavation of Valleys, — Valleys, in the opinion of the sup- 
porters of the diluvian hypothesis, may have been produced by 
different causes, such as irregularity of‘ deposition, or subse- 
quent dislocations of the strata. But those which exist in rocks 
nearly horizontal, “ must be referred exclusively to the removal 
of the substance that once filled them ; and the cause of that re- 
moval appears to liave been a violent and transient inundation.” 
Valleys of this kind have been designated by the very inap- 
propriate term, “ Valleys of Denudation,” as if they had been 
only exposed^ not Jbrmed^ by the catastrophe. Many circum- 
stances seem to oppose the diluvian hypothesis, in reference to 
the origin of valleys ; among which, the following may be no- 
ticed. 


a. Shape of Valleys, — The valleys of denudation are not al- 
ways straight in their course ; they have their salient and re-en- 
tering angles, their lateral branches, and their increase in v^dth 
as they descend. When we look at a valley, at present forming, 
by the action of running water, in beds of clay or gravel, we 
withess the sinuosities of its banks produced by the oscillations 
of the stream at the bottom,^ now transporting the materials from 
one then from another, and thus aiding the force of gravity 
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in causing the loose matter of the bank to desccnJ. The lateral 
branches arc produced by a similar process ; and the valley wi- 
dens as it advances, by the increase of its waters from the lateral 
stre‘\ms, ani the consequent increased transporting power. I 
am in the habit of employing an old-fashioned logic, and com- 
paring small things with greav, referring analogous phenomena to 
the same cause, and proceeding from the distinct to the obscure. 
Under the influence of these principles, J fec'l myself compelled 
to conclude, that the old valleys, w^ith the c*haractcrs described, 
have been produced, like those forming under my eye, hy the 
long-’COUtiniied action of runnvng water at the bottom. How a 
sudden, transient and universal flood, covering the highest hills, 
could have produced these ettects, I cannot conceive. The main 
branch must have been flrst scotiped out ; then the subordinate 
lateral branches, in succession ; and a current in the main branch 
following each, to clear away the rubbisli. Had the lateral cur- 
rents been flowing simultaneously with the principal one, a Im' 
would have been i'ormed at the mouth ol' each hrancli ; and if 
there had been no succcssio^i of currents in tlie main trunk, it 
would have been filled with the materials ol' the lateral branches. 
To those who have studied the natural history of rivers, espe- 
cially their junctions with other rivers or with friths, the force 
of the objection will be obvious. 

It has been objected to the theory of the excavation of valleys 
by running water, that iwxo no w'atcr flows through them. But 
>vatcT may have flowed tlirough lla-m, though now absent. The 
bursting of a lake, at a higher level, may have cut off the sources 
of several springs, and ilirected water through a distinct and 
very difl'erent (channel from that in which it formeily flowed. 

b. The Impotence of Water as an Abrading Power, 
advocates of the diluviaii liypothesis, have, in their zeal, com- 
mitted that mistake intimated by the schoolmen, ‘‘ Causam assig- 
naiy? quse causa non est.*” It is impossible to form an ade- 
quate conception of all the effects which might result from a 
violent and transient inundation, covering the higliest hills, and 
sweeping whole continents with destructive fury. The minfl ife 
lost in the vastness of the operation, and the imagination is left, 
unfettered, to pursue its reveries, — a most bewitching predica- 
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ment for a geologist. But we may make an approach to the 
subject. When a river is in a violently flooded state, we wit- 
ness it remove the soil which cQ>poses its current, transport to a 
lower level the loose bheks of rock, and sw’eep away the animal 
and vegetable productions occurring in its course. But it is 
subject to certain limitations. Throughout its course, its velo- 
city is greatest at the surface and the middle of the stream, from 
which it diminishes toward the bottom and the sides, where it is 
least. When it enters a hollow, lake or mill-pond, the water 
below the outlet has its motion checked, and, in its state of com- 
parative stillness, permits the heavier materials it had transported 
to subside. When a water-spout descends almost in a solid co- 
lumn of great height, and exerting, consequently, a pressure 
well calculated to remove obstructions, it penetrates the soil, and 
disperses it, along with the vegetable covering, removes the loose 
blocks of stone, and the surrounding detritus, while it makes 
but a feeble impression on the solid rock. "When an alpine lake 
bursts its barriers, it acts precisely as a river in a flooded stale : 
carries along with it soil, loose rocks, trees and animals, deposit- 
ing at a lower level the wrecks of its course, — as happened in 
the Val de Bagnes, by the bursting of the lake of Mauvoisin, 
{JEdin. PhiL Joiirn. No. 1, p. 190.) 

Let us now suppose a body of water (no matter at present 
whether fresh or salt), of sufficient height to cover the highest 
mountains, and possessing a progressive motion of great velocity, 
suddenly to arive at the north of Zetland, traverse the kingdoni, 
and pass off towards the south, at the J^arurs End, What would 
be the accompanying phenomena.? The soil would be every 
where annihilated in its progress, and, as mud, tran.sported to a 
distance. The animal and vegetable inhabitants would be floated 
oft*. All detritus, boulders, and loose blocks of rocks, would, at 
the onset, yield to its pressure and velocity. But every lake, 
every valley, every lee side of a hill, every frith and bay of the 
sea, would speedily be in a state of comparative stillness, ^^nd 
receive the largest and the heaviest of the transported blocks. 
In the bottom of valleys and lakes we should now find the wreck 
of the catastrophe. But, have we the shadow of evidence to 
warrant the conclusion, that this inundation could tear up solid 
rocks, .and make excavations in uniUsintegratcd strata.? No. 
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The force of cohesion, or rather crystallization, is more than a 
match for water falling from any conceivable height, or moving 
with any kiK>wn velocity. The j^iumerous islands which occur 
around our coasts, even where most exposed, and the cascades 
so common in the hilly districts, attest the absence of this abra- 
ding or excavating powder. Did it pc»ssess this p)wer, the Straits 
of Dover and the Pentland Frith must by this time have become 
unfathomable ; Niagara should have ceased as one of the won- 
ders of the world, and wooded valleys should have occupied the 
place of the Canadian lakes. 

While I deny to water this abrading power, because the whole 
history of rivers is in opposition, 1 willingly admit its transport 
mg power after disintegration has taken place, — a distinction to 
which the student in geology would do well to take heed. 

c. The Terraces in Valleys , — In many valleys, on the Conti- 
nent of Europe, in this country, and in America, terraces occur 
in die banks, which, from their liorizonlality, indicate their pro- 
duction by water at the p»eriod these valleys were lakes. Several 
terraces may be traced in some valltjys, and these, according to 
Professor Buck land, shew the number of successive stages by 
which the bursting of the gorge took place.'*'' — (lid, DU, 217.) 
T n Lochaber four'such terraces occur, slicwving four successive erup- 
tions. Tlicse terraces, however, are declared to be “ all of post- 
diluvian origin.'*'* — (Ib,) Wliatever be the era of these terraces, 
they demonstrate a I'ew’^ truths, which cannot he very agreeable to 
die su]iportcrs of the diliivian hypothesis Many lakes formerly 
existed, where valleys now' occur ; and there are jigents in Nature 
capable, at diilerent intervals, of o]X‘inng the barriers of these 
lakes, and permitting the winter to escape suddenly. Such lak.i\s 
and such agents iiia}^ have existed beiore the flood. Each burst- 
ing must have resembled a deluge in its effect upon the district 
through which the waters passed, and the wrecks which it would 
accumulate at the low'er level. When, therefore, w'e witness a 
valley, the present waters of which empty themselves by a nar- 
row gorge, how' are we to determine Avhether tliat* gorge has 
been opened before the deluge, at the deluge, or after the*dj«l 
luge.'^ The Vale of Pickering, in Yorkshire, may he taken as 
an example. According to Professor Buck land, it was an ante- 
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diluviaii lake (it would have been, from its characters, a valley 
of denudation, had it not been necessary to have a sheet of fresh 
water for the antediluvian hippppotami to swim in) ; the deluge 
opened the gorge at Malton, and converted it into a postdiluvian 
valley. But it is just as probable that it was a postdiluvian lake, 
and that the gorge of Malton was, removed by an agent, similai* 
to that which opened its northern neighbours in l^xihaber. 
When wc see a valley, the waters of which flow out at a gorge, 
we may infer that it was formerly a lake. We may also infer 
that a sudden deluge could not tear away the barrier rocks, un- 
less previously disintegrated ; and we may watch the transport- 
ing power of the present stream : but if we have any geological 
caution, we will hesitate about fixing the era of the change. 

These terraces are found in greater numbers in alpine districts, 
as might have been anticipated. They occur, however, even at 
low levels. I have already noticed three examples in this Jour- 
nal, and I have more to produce. They are much more nume- 
rous than is commonly imagined. Even in the valley of the 
Thames there is reason to believe they exist, though this hollow' 
is pronounced, by Professor l^uckland, a valley of denudation *, 

• In the “■ lleply ” I am accused of sup])orting one of iny conclusions ‘‘ by 
stating, on the rnmnte rpreled xmllmniy of IVIr "rrimmer’s paper, that -several 
ot the reputed antediluvian animals occur in the postdiluvian, regularly strati- 
fied clay, &c. But how is this grave change of misintciprctation supported ? 
“ I venture (he says) to assert, that no remains of this kind have ever been 
found in the peat hogs of any part of the valley of the Thames, still less in 
the regular stratified clay, that is, the London day." Had I really said that Mr 
Trimmer found these remains in the “ Jjondon Clay,” the charge would have 
been well founded, as he says that they occur above the Lmulon clay. But I 
say no such thing, Is the I^ondon clay (in the geological sense of the term) 
the -only regular stratified clay Avith which my opponent is acquainted ? This 
cannot be the case. Or can he deny, that the Brentford clay ” is less regu- 
larly stratified than the “ London clay ?” I use the jihrasc, obviously consistent 
with the authority which I quote ; and I was the more inclined to do so, for the 
purpose of exhibiting the distinction between thi» regularly stratified ciay and the 
ordinary diluvium, which is irregular in its stucture. So far, therefore, I have 
been misinterpreted, not Mr Trimmer. But there is still a dkflerence between 
us. Professor ^Buckland says, that he has visited the clay in question, and 
pronounces it diluvium. Last spring, when in London, I was anxious to sec 
a genuine example of diluvium, and the mor^o, as Mr Trimmer’s remarks in- 
dicated a very different deposition : and because I had suspected that the ad- 
A'oeatesof tliediluvian hypothesis AA’^erc in the habit of confounding together, at 
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Mr Greenough, a strenuous supporter of the diluvian hypothe- 
sis, has stated in his Geology (p. 121.), that the valley of the 
•Thames, in London, is contained jn that of which Claphain Rise 
forms part (jf the boundary on one side, and the Green Park on 
the other; and this, again, is contained in the larger valley, 
which occupies the interval between Ilighgate and Sydenham, 
Arrived at these points, we find onr horizon bounded by a chalk 
ridge still loftier,” These included valleys throw groat light on 
the history of the globe. They are like the circular valleys in 
river courses ; they mark some of thio features of ii fornu?r state 
of things; they assist us in tracing tlie changes which have taken 
place, and even the agents concerned in their production : but 
they give us no dates. 

1 1. Formation of Gravel Beih . — The materials of u hich llicse 
beds consist, appear, in general, to be roundoLl blocks of rocks, 
confusedly mixed together, or presciniiig but indistinct marks of 
strati/jcation. The I)locI<s are seldom angular, and never exhibit 
the surfaces or edges of a mass recently detached from an un- 
disintegrated rock. ..Vs these masses arc supposed to have been 
derived from the rocks which the geological deluge tore from 
their beds during the excavation of the valleys, we niig]jt*expcct 
to find them exhibiting* numerous instances of tolerably fresh- 


loast, two of tlie “ nio(U?rn strata.” Nor uas I tiihappolntfd ^ (or fliat wliich 
my o])poiiC’nt has pronounced diluvium, I fouiul to be fMcui^trinc Silt; and 
uiy eoiieliisioii rested on the fullewiiig facts : 1. 'I'lie beds, and ^their stra- 
ta of fine clay and sand, arc ne.irly horizon tul. 2, 'I. hey contain, here and 
there, thill liorizontiil patches of small lounded fliiily pebbles, (precisely simi- 
lar to small layers of i^ravel which 1 had soon in genuine examples of similar 
origin), indicating the influence of occasional lloods. 3. vSeattered through the 
clav, I observed several pieces of shells, the present inhabilnnts of our lakes 
or slow running streams, viz. Ilcliv percf/ra aiid cwhplaufUa^ Ttn ho fonihutfisy 
and Cardhnn corncum of 31ontagu. It is evident, therefore, that a lake existed 
here which has been filled up by slow degrees, and the character of the mate- 
rials, aT|d organic remains of the different beds, mark certain c|)ochs in the 
process. It is fortiyiatc that this example occurs so near I^ondoii as to be of 
eas}' access to the members of the Geological Society. Perhaps ^ good deal 
of thej reputctl Knglish diluvium may, upon investigation, be found to be 
custrine silt, as in the present instaiUh. 

voh. XIV. NO. 28. APKIL 1826. 
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fractured surface, and tlie edges and corners still nearlj" entire. 
But when we find the reverse of all this generally to be the case, 
we must draw the conclusion, that the fury of the agent, which 
collected the contents of these beds, was chiefly exj^ended on the 
loose and weathered blocks on the surface. This is a fact of 
sonic value, especially when viewed in connection with other cha- 
racters exhibited by the gravel. 

The clay or loam associated with the gravel, according to Pro- 
fessor Btickland, “ possesses no character by which it is easy to 
ascertain the source from which it has been derived, hiit usually 
varies with the nature of the kills composing the adjacent dis~ 
tricts.'"'' — {ReL Dih 191-) On the supposition that this loam was 
derived from the finer portions of the soil and detritus removed 
by the waters of the deluge, we might expect that it would pos- 
sess something like a common character, not in England only, 
but over the globe. But when w'c sec it vary with the nature of 
the neighbouring hills, and consequently with the soil and detri- 
tus ivhich they produce, ivc arc irresistibly led to infer the ope- 
ration, not of a universal, but of a local agent. 

According to Professor Buckland, the diluvial gravel is al- 
most always of a compound character, containing amongst the 
detritUiS of each immediate neighbourhood^ which umally forms 
its greatest hulk^ rolled fragments of rocks, whose native bed 
occurs only at great distances, and which must have been drifted 
thence at the time of the formation of the gravel, in which they 
arc at present lodged.’' — (Z^’.) The rolled character of the gra- 
vel is fatal to the supposition of a sudden and transient inunda- 
tion, acting upon fresh yiortlons of dislocated strata. The cir- 
cumstance of some of the blocks having travelled fi’om a distance, 
is equally satisfactorily explained, on the supposition of a jiartial 
flood, occasioned by the bursting of an alpine lake, as by a sud- 
den and universal flood. We can scarcely, however, avoid ask- 
ing the question. Would not a general flood, raging violently, 
have produced gravel, of so confused and mixed a character, as 
to render it diflicult to trace the origin of its materials ? *^This 
local character, though apparently hostile to the diluvian hypo- 
V ^thesis, is of importance to society in an economical point of view. 
Norway has suffered much from this transient flood, for, accord- 
ing to Professor Buckland, pebbles of her rocks have been car- 
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ried to England. But our country has been more higlily fa- 
voured. Had it been otherwise, instead of gold re|)osing at the 
base of the Leadhills, or stream-tin in Cornwall, they had been 
resting far from tlieir birth-place; probably, if the deluge was 
from the north, in the bottom of the Bay of Biscay. 

There is one character exhibited by the boulders in the gra- 
vel, of a truly interesting knid, in a theoretical point of view, — 
the intervention of valleys between the rocks from whence they 
came and the station they now occupy. It seems to be admitted 
on all hands, that these valleys di<l not exist at the period of the 
transportation of the gravel. Mr Grecnougli declares, that 
‘‘ the blocks of granite on the Jura attest the non-existence of 
the Lake of Geneva at the time of their trans|)ortation,'” — (Gcol. 
177.) ; and, according to Frofessor Buckland, the quartzosc 
pebbles found on the tops of the hills round Oxford and ITcnly, 
were drifted thither from the central parts of England, before 
the excavation of the present valley of the Thames.” — {IleL DiL 
^48.) If, then, we consider the gravel as diluvian, the valleys 
must be regarded as postdiluvkm ; or, if we consider the valleys 
as having been formed at the deluge, then the beds of gravel 
must be regarded as antcdtluvum. Professor Buckland has en- 
deavoured to avoid the admission of these conclusions. ‘‘ It 
seems probable that tlic Jirst rush of these waters drifted in the 
pebbles within the great cscar])inent of the oolite, and strewetl 
them over the then nearly conlimious ]dains ; and that the val- 
leys were suhsequaUltj scooped and furniwed out by the retiring 
action of these same Avaters.” — {licL J)\L 25S,) Is it conceiv- 
able that this sudden, transient and impetuous deluge, sliould 
have transported, in its first rush, various kinds of boulders, ten, 
twenty, or hundreds of miles, strewed them over nearly continu- 
ous plains, and then proceeded to scoop and furrow cjut numerous, 
deep and extensive valleys in tlicse plains, w4iilst it permitted the 
deposits of its first rush to retain undisturbed possession of the 
station to which they were first brought ? Could I bring my 
mind to assgfit to sucli statements, I should claim to rank Avilli 
Judfleus Apella. But the difficulty does not end liQre. In these 
valleys, supposed to have been excavated by the retiring \Matos', 
extensive depositions of gravel occur. {licL Dll. p. 251-2.) This 
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last circumstance, which is far from uncommon, marks a third 
epoch in the liistory of valleys and gravel. In the first period, the 
gravel w^as transported across continuous plains. In the second, 
valleys were scooped out. In the third, the bottom of these val- 
leys received deposits of gravels. These facts intimate^uccessive 
operations, executed under different circumstances, and seem fit- 
ted for leading to the inference, that sbme time intervened betw'een 
the several changes. They certainly do not support the conclu- 
sion, tliat the three phenomena had their origin in the same sudden 
and transient inundation. Under all the circumstances of the 
ciise, the young geologist will feel himself without a guide, and 
w itlmut a test, in determining the a^a of the formation of a bed 
of gravel. 1. It may be antediluvian, produced by the bursting 
of a lake (for lakes must have been numerous, indeed, and* ex- 
tensive, before the excavation of so many gorges and valleys by 
diluvial action), spreading its wreck on iiearly continuous plains. 
2. It may be the result of the first rush of the dil avian waters, 
jH’evious to the formation of the valleys of denudation. 8. It 
may be the wreck of these valleys, produced during the tumult 
of* the retiring waters. 4. It may be the result of the very last 
cifort of llie flood, to fill up the frightful excavations it had pro- 
duced in the fury of its retreat. 5. Xl may be postdiluvian, and 
the residt of the bursting of an alpine lake : and this gravchniay 
have been dcjioslled at v( ry distant intervals. On the banks of 
Gleninornaalbin, diluvium may occur, referable to four different 
burstings of the lAichabcr lakes, and all of them prim' to human 
record. The diluvium of jMai'tigny, from the bursting of' a lake, 
was formed in 1818. When all these })n>babHi'ties are taken 
into consideration, few, wlio generalize with ordinary caution, 
will feel inclined to lefcr to one aTa the formation of all our ir- 
regular beds of clay and gravel. 

Independent of the depositions of confused portions of gravel 
and loan), there are likewise extensive depositions of sand, and 
gravel, and clay, of the same materials as the so-called dilu- 
vium ; but which, by being divided into beds and strata, indi- 
cate a subsidence from water in a state of comparative stillness. 
The cjjiaracters of these beds seem to have been in a great mea- 
sure overlooked by the advocates of the diluvian hypothesis. 
It is not probable that such beds could have been produced by 
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a sudden and transient flood, which, in its flrst rush, transported 
“ Norwegian pebbles'” to the plains of England ; and, by the im- 
petuosity of its retiring waters, scooped out the Solway Frith, the 
Ei%lish Clliatinel, and the Lake of Geneva. On the ollu r hand, 
a lake at a high level, bursting its barrier, and carrying the wreck 
into a lake at a lower level, %'ould give origin lo stratified gravel, 
sand and clay, such, for example, as maybe seen in the neighbour- 
hood of Edinburgh, and on the south hank of the estuary of 
the Tay ; and which lower lakes have in their turn been drained. 

The last character which I shall notice heionging to those beds 
of loam and gravel supposed to have been formed by the deliig \ 
is the presence, exclusively, of the remains of land annuals. 
This fact is supported by the testimony of Frofessor Auckland, 
in bis Inaugural lA'cture/'* and llclitpiite Diluviame by 
Mr Grecnough in bis Geology;"’’ and by ?«rr Conybeare in the 
“ Geology of England and AVales.*” 'J"liis cliaracter yields a 
demonstration, that the water, which in it-i liiry produced or 
transported this gravel, passed over a"}*ortion of the EaUli's sur- 
face, on which dwelt land animals, and llial a flood from the sea 
had not been concerned in the plienoinena in quest ioji. To the 
maLtcr confusedly brought togetiu'r by thl.'^ flood or floods of 
fresh icaicr^ I have, in my second paper on t’ne “ i^rodern 
Strata,"" given the uame of Ijtcu^flrlnc D-hrynn}:. ir'»ci a tiud- 
den, univeisal and traiisit'Ul deluge been llie afn'nt cor.eerned in 
its formation, then should we ha^e loolted for the remains of llie 
anhmd'i of the sca^ mingled in sad di Girder willi tlioj-e of tlu' 
land and the lakes; or rather fishes, slielis aisd '/:(M>phytcs, where 
we now find the wreck of land animals Even tiie ])eculi:u iiics 

* I n my first paper I bad enumerated /’r.* charrict>.rs ui' rine dilindiun, 

indicatinfy, that a nnivorsal flood Irul );o idinre in ils r^joiaLioii. Four of tliC'^c 
characters arc admitted, directly (»r indjirectly, Ij the "* Reply.” Hut the fiftli 
C-* the absence of marine oxuviif ,”) i ; ln*<ju;;ht forward agsdik^t me as an exam- 
ple of “ mhutfaied facia and it is added, that if F h:\d ever seen or heard of 
thrt% examj^les, which are quotecl, of tlic presence of marine remains, I never 
would have advaficed such an argument. One of tiiese examples is unfortu- 
nate, as the learned Professor seems to confound three diflerent formations , — ^ 
the crag, or upper marine formation ; distinguished from those of the 
epoch, by the species of shells, hut especially the xoopliytcs, vdiich it contains : 

the Laemtrim Diluvium, containing the remains of land animals : — and itfrr- 

rinff Dilnmum, containing the relics of cxi’^ting marine shells of the roighbour- 
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of the remains of the land animals stand opposed to the geolo*- 
gical deluge as it has been interpreted; for these belonged to in- 
dividnals, which, according to Professor Buck land, ‘‘ lived and 
died in the regions Avlierc their remains are now found, and were 

iiii? seu. In iny second pajjer, 1 intimated iiy acquaintance with his two first 
examples, and I added six others, with which he might have been acquainted^ 
Yet my oj)inion remains unchanged; and I misstate no facts, while I preserve 
a <listinctioii in geology (which my opponent will soon iind it necessary to 
adopt) between I^acustrine and Marine diluvium. In the appendix to his pa- 
per he recurs to the same subject, and considers, tiiat the tacts I advance in 
my second, arc in “ direct contradiction ” to the o])inions advanced in the first. 
Here ho labours under ifpumiHn clenrhi, which a ropenisal of my two papers 
would rea<lily remove. If T allow him to use wy terms with his different siynU 
Jication^ I have too much resjjcct for his logical powers to anticipate a failure 
in his object. Hut jT the terms I use he taken in tlie sense in which I have 
defined them, the cliargc of contradiction” will be found without proof. 

Professor lUickland, rising, as it wt're, in his demands, having fancied that 
I had contradicted myself, announces the cause of my misfortune and the ex- 
tent of my guilt. — “ Not being mrare of facts which so materially affect his ar- 
gument, at the time of his wTitiiig the paper in question ; at any rate, it 
'•/ould liaA'C more candid to tu'knoirledge his errwr, than to leave to me the task 
of pointing it out, and apj)lying it to my advantage in the matter at issue be- 
tween us.” I.s it jmtbablo that I could liavc been Ignorant of eight fiicts at the 
time of writing my first jiaper, which I give in detail in the mithinaiion^ or 
.‘'Ccoml I’aper ; or that I would record Ihcse eight facts in the second paper, 
wJiii'h contiiulicled my statements hi the first, willioiit offering any explana- 
tion ? TiOw, indeed, must bo my rank in the intellectual scale, in the opinion 
of my opponent, if he be disposeil to reply in the athrmativc. But T can pro- 
duce evidence that it was not jmsiUe I c^iuld he igiun*ant of some of the facts 
at least, stated in my second at the time I wrote the lirst papi*r, nor for eigh- 
teen years previous. The first of the eiglit examples of marine diluvium 
in Scotland which I (jiiote, is from a pnblishcd iwpcr of mg own, and to Avhicli 
there is a j)arlicular reference, on a bed of sea-shells, on the south banks of 
the estuary of the I^ortli. 'I'his bed, as stated in mg second paper, I examined 
in read an account of it to the "Wernerian Society in Iftll, and publish- 
ed this account in the Annals of Philosojihy for August Iff 14. I may even go 
farther, and say, that it is not proMle that Profesi>or Buckland was ignorant 
of this demonstration of my previous acquaintance with these reputed contra- 
dictory facts. He ipiotes C^aptain I^askey’s paper on the marine shells oB the 
Paisley Canal, from the Annals of Philosophy for Pebruary 1814, and my pa- 
per referred to. aj)peared in the some -work, in the number for August of the 
^vear- T’he Wernerian Alemoirs, which he also (juotes, contain a similar 
rc5^:*ence. But the most convincing proof ot all (on the supposition that he 
read the paper he attempted to criticise) is the fact of this example of marine 
diluvium being the first of the facts I adduce in illustration of the history of 



Dr Fleming on i/ic Geological Deluge, 227 

not drifted thither by the tlihiviaii waters from other latitudes. 
{^RcL Dil, 44.) It is impossible for me to form a conception of 
a sudden, violent, transient, and universal flood, which trans- 
ported Nor^vegian pebbles to England, yet did not bring along 
with these a few carcases of the truly arctic animals, such as the 
vvliitc bear ; neither floated off to Africa the land animals which 
were browsing on the continuous antediluvian plains of Eng- 
land. To me it is ccpially inconceivable, that the inhabitants 
of southern and tropical countries, were not drifted northwards, 
and a few of them left in England by the agency of the retiring 
waters. Yet our diluvium contains not the productions of the 
polar or equatorial regions, but exclusively the remains of the 
early inhabitants of the British soil. This character furnishes 
another demonstration, that the^agenl or agents concerned in pro- 
ducing the dihnium, must be regarded as having possessed only 
a limited or local authoiity. We must he careful here, not to 
conf'ouiid with “ Lacustrine Diluvium,” deposits on which I have 
bestowed the title of Marine Diluvium.” Portions of this 
diluvium have been formed within tlie })crio(l of autlientic his- 
lory; other portions are of curlier origin. The bones of ; land 
animals may occasionally be expected to occur in this formation, 
as the inundations of the sea, by which it has been produced, 
might have mixed witli the spoils of the dee]) the relies ol* the 
dead or living terrestrial inhabitants wliicii it nii‘t with in its pro- 
gress. 

j3. Mud in Caves . — In the celebrated cave at Kirkdale, there 
is a layer of imul in the bollom, inclosing the fossil bones, and 
over ibis bed there is a covering of calcareous stalagmite. Pro- 
fessor Buckland considers the bones to have been carried in by 
hymnas as their food, wlieri they dwelt in tliis deii anterior, to 
the deluge ; that the mud was introduced by the waters of the 
deluge ; and that the stalagmite is decidedly postdiluvian. 
{ltd. Dll, 48.). Another explanation is oflered by the same 
autjior, of the mud and bones which occur, nearly fdliiig sevej’al 

■ — W— ~ 

the formation. By quoting in the “ ileply ” only the Ifint of niy ciffht exam- 
])les, the reader may be misled into the belief that the reproach is ineritej^ 
Whereas, had the Jirst of them been quoted, as justice required, it would Wve 
carried on its front the refutation of the charge of ignorance and want of can- 
d<iur it has been somewhat hastily brought forwjini to Mipport. 
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caves in limestone rocks at Plj mouth. Instead of having re- 
course to Iiyaenas as carriers of the bones, he says, “ that the 
animals had fallen during the antediluvian period into the open 
fissures, and there perishing, had remained undisturbed in4he 
spot on wliich they died, till drifted forwards by the diluvian 
waters to their present place, in th^ lowest vaultings with which 
these fissures had communication.” Rcl, Dil. 78 . 

The safest way of proceeding, in such circumstances, is to en- 
deavour to discover some analogous phenomena, the history of 
which is not involved in obscurity, and ajiply the explanation 
which offers itself in the last cases to the illustration of those 
which are more ancient and obscure. Fortunately such cases 
are accessible. In Wokey Hole, in the Mendip Hills, a cave 
occurs with lateral chambers ; mud likewise oceurs ; and in this 
mud are found* liiiman hont's, and a piece of a sepulchral urn. 
These hones are said to be very old, but not antediluvian.” 
Where is the proof? or how arc we to distinguish between ante- 
diluvian and postdiluvian bones ? The mud, too, is “ evi- 
dently fluvialilc, and not diluvian. How are w'c to distinguish 
betw^ecii fluviatilc and diluvian mud ? Not by llioir contents, for 
bones are present in both. Not by a dilFcrence in juxtaposition, 
for both occur in caves with the floor as their bed, and stalag- 
mite as a coverinfij. The evidence, however, of the mud heino: 
fiuviatile, may be considered as complete, as the spot on which it 
rests is w ithin reach of the highobt floods of the adjacent river. 
It may thus be assumed as a fact, tliat local inundations or floods 
are capable of conveying mud into caverns, and depositing it on 
their floors, under circumstances perfectly analogous to the so-call- 
ed ‘‘ diluvian mud,” and of surrounding “ postdiluvian bones” 
as the diluvian mud is supposed to have surrounded ‘‘ antedi- 
luvian bones.” In anotlier cave in the same neighbourhood, 
numerous bones and skulls of foxes WTro found. It is likewise 
stated by Professor Buckland, that, at a little distance from the 
Cliff* of Paveland, is an open cavern, to which it is possibla»to 
descend only by a ladder, and which, like tlie open Assure at 
^Duncpinbe Park, contains at its bottom, and in the course of its 
the uncovered skeletons of sheep, dogs, foxes, and other 
modern animals, that occasionally fall into it and perish ” In re- 
ference, to these natural pitfalls and accumulations of bones, the 
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-learned professor offers the following sensible observations: 
“ Animals at this day do fall continually iiito the few fissures 
that are still open ; and carnivorous, as well as graminivo- 
rous. animals, lie in nearly entire skeletons in the open fissure at 
Duncombe Park, each in the spot on which it actually perished, 
upon the different ledges amV landing places that occur in the 
course of its descent ; and from whicli, if a second deluge were 
admitted to this fissure, it could only drift them downwards, and 
%vlth them the loose angular fragments amidst which they now 
lie, to the lowest chambers in which llie bottom of this fissure 
terminates.” {Ib, 78.) The hones in caves may liavc been drift- 
ed in from open fissures at a liigh level by water, wbethcr in the 
character of a local or extended inundation ; and the 7mul may 
be referred to a similar origin. But, in all this, there seems no 
ground to infer the exclusive agency of one sudden and transient 
deluge, wlien causes still exist, though of a n)ore humble kind, 
adequate to produce the jihenomena. 

The cave of Jvirkdale docs not present any appearances, war- 
ranting an explanation difiercnt from that wl\ic]i applies to ac- 
knowledged postdiluvian fissures and caves. The rounded ca- 
vities iu the bottom of the cave, resembling, according to Mr 
Young, “ such water-worn hollows as we see in rocks, in the beds 
of rivers, or on the shores of tlic ocean,” ])r()ve, that, at a period 
antecedent to the introduction of the bones, this was a fissure in 
the limestone traversed by a subterraneous river, ^^his is ren- 
dered more than probable, by the numerous (Ulier fis^^ures exist- 
ing in tlie same bed, into one of wliicli, ia the immediate neigh- 
bourhood, the Rical Beck enters, and for a certain space becomes 
a subterranean river We have here, therefore, an agent cii- 


• The proof which is brought forward by T’rofes^or Huckiand, that the 
Kirkdalc Cave was not formed or inoditied by the af^eney of water is singidar- 
ly defective. The sides “ .are constantly rougft.^* Wore they never smooth ? 
The limestone in which fossil shells are ini])c<ldcd decays more rapidly than 
the relics it encloses, when exposed to the A\oathor or to damp air; as the sur- 
face of every secondary limestone testifies. (Take the columns of St Paul’s as 
an example.) Nor is the proof, that the bones in the same cave could not h(y 
introduced by running water, more satisfactory ; “ because it is iiiiposspole 
that no\r, or at past period of time, any river should ever have flowed 
there.” A river flows, at this moment, not a hundred feet distant, and its 
channel is only 36 feet lower than the cave. ^There are many other fivers in 
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pable of bringing in the mud and bones from higher fissures, if 
such existed, and depositing both in their present situation. 
The existence of such fissures cannot be doubted, since Profes- 
sor Auckland has made the concession. “ The ftet already 
mentioned of the ingulfment of the Rical Beck, and other adja- 
cent rivers, as they cross the limaitone, showing it to abound 
with many similar cavities to those at Kirkdale, renders it likely 
that other deposits of bones may hereafter be discovered in the 
same neighbourhood.*” But are there no open fissures in this 
bed of limestone still existing, as natural pitfalls for modern ani- 
mals, and furnishing intimations of the former state of the dis- 
trict ? “ In Dunconibe Park, in the immediate neighbourhood, 
and in the same limestone rock, there is at present an irregular 
crack or fissure twenty feet long, and three or four feet broad, 
which is almost concealed and overgrown with bushes, and which 
being nearly at right angles to the edge of the cliff, lies like a pit- 
fall across the path of animals that pass that way. It descends 
obliquely downwards, and presents several ledges or landing 
places, and irregular lateral chambers, the floors of which arc 
strewed over with angular fragments of limestone, fallen from 
the sides and roof, and with dislocated skeletons of animals that 
have, from time to time, fallen in from above and perished.'” 
{Uel, Dll. 55.) The fissure was found to contain the skeletons 
of dogs, sheep, deer, goats and hogs.*” “ The bones lay loose and 
naked.” A local inundation flowing into the fissure would trans- 
port the bones to the lowest clianibcrs, and leave them in the same 
circumstances as the so-called antediluvian bones. The evidence 
thus apjxiars to be in favour of that opinion, which supposes 
that the bones in the Kirkdale cave were brought to their pre- 
seftt situation from caverns at a high level, by the agency of wa- 
ter, which deposited at the same time the mud in which they are 
imbedded. I say imbedded, .because the mud does not appear 
simply to have filled up the interstices or layers of bones, but to 
have sus 2 )endcd and enveloped many of them. Most of them 
are broken into small angular fragments and chifis, the greater 


tht;*,iieighbourhoo(l 


, which flow over the same bed of limestone, in which the 


cave is situate, and this rock is full of Assures. The reader, from these tacts, 


will be able to estimate the value of a gedorjicat impossiMlUg. 
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part of which lay separately in the miicl.’' — {IlcL Dll. 12.) 
The present existence of pitfalls, and subterranean rivers in 
the same limestone, likewise gives strong probability to the infer- 
oncc*which ^e have drawn, or rather would amount to a proof, 
provided there be nothing in the condition of the bones them- 
selves, justifying the propriet^^of anotlicr explanation. 

The bones in the cave are chiefly fragments, and besides the 
small splinters, numerous portions of tlie ends, or the most solid 
portions of the larger bones, the jaw and tooth, occur. Some 
of these splinters are angular, “ but many others wore decided- 
ly rounded and smoothed at the projecting parts, bearing obvious 
marks of having been long agitated by water.” — Young, Wern. 
Mem. iv. 26G.) These circumstances confirm the supposition, 
that the bones were drifted into their present position by water, 
especially when wc keep in view, tliat the bones of the different s})c- 
cies were found co-extensively distributed “ even in the inmost 
and smallest recesses.” — {Rd. Dll. 16.) Professor Auckland, in 
endeavouring to establish his hypothesis, that hytenas dragged in 
the bones in cpiestion, considers the rounding of the fragments as 
having been produced by the treading of the animals in the bot- 
tom of their den. His chid* argument, however, is derived 
from indentations which arc observable on some of the bones, 
and which he refers to the nibbling of the liyjcnas while crack- 
ing the bones, in order to extract the marrow. Even admitting 
that these indentations have been produced by the teeth of hyse- 
nas (an opinion not rendered even probable), still wc would ad- 
here to the explanation already given, since tiicsc markings may 
have been produced by hyamas on the bones as they lay in the 
original pitfall, to which these depredators may have had ac- 
cess. In reference to the marks or pits on the ulna of a wolf 
and the tibia of a horse, occasioned, in the opinion of the Pro- 
lessor, by the canine teeth of an animal of the size of a weasel, 
he adds, These pits must have been formed before the bone 
waS'timbcdded in mud in the lowest recesses of the cave, and 
probably whilst it lay exposed in some upper cavity of the rock.” 
Why refuse to adopt a similar explanation of the larger mark-^ 
ings on the Kirkdale bones ? But, if the hya?nas carried in all 
the bones, it may be asked, why did they transport those of such 
small animals, as water-rats, weasels, rabbits, pigeons, snijK's, 
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and even larks, — animals, which to a hungry hyseiia, would not 
be a mouthful. But the difficulty increases when we consider, 
that, if the evidence is conclusive to prove that the liyama earned 
in the bones of the elephant and rhinoceros, and ifeducedi.hem 
to fragments, it equally proves that the small bones of these ani- 
mals were carried in by the samo» agent ; nay, more, that the 
hyrnna which gnawed tlie bones of an elephant, condescended 
to pick the flesh from a mouse, and separately break its jaws and 
legs. This would prove too much. 

The circumstance of Professor Buckland discoverino* some 
rounded pieces or balls, which he considers as the album griecum 
or fecal matter of the former inmates of the den, at first sight 
strengthens his conjecture. Mr Young says, that, “having ob- 
served some pieces of bones nearly in the same slate, I am not 
without suspicion that the whole may be portions of bone, de- 
composed in the cavern, and reduced to their present form by a 
mixture of water and other ingredients.’’ Without venturing 
to give an opinion respecting this disputed matter, I may add, 
that, even viewing it as the fecal matter of hyaenas, it too could be 
carried in by a flood as easily as the os calcis of a w^ater-rat, the 
jaw of a mouse, the ulna of a lark, or the shoulder-blade of a 
small duck. The evidence proving the Kirkdale cave to have 
been an antediluvian den, thus seems, in all its parts, so defi- 
cient ill precision, as to warrant the rejection of that hypothesis 
it has been ])roduccd to sup]X)rt. 

In several caves (some in such circumstances occur in the 
neighbourhood of Kirkdale) the mud does not contain any or- 
ganic remains. In such cases, the flood must havc^been truly 
local, or passed through caverns destitute of the skeletons of wild 
beasts. 

Though the mud in some caves is continuous, in other cases 
it is distinctly stratified, intimating its introduction to the cave 
at diflerent intervals. “ In one large vault at Oreston, where 
the quantity of diluvium is very great, it is stratified, or r^hcr 
sorted and divided into laminae of sand, eartli, and clay, varying 
x^in fineness,’ but all referable to the diluvial washings of the ad- 
jacent country. It is also partially interspersed ivith small frag- 
ments of clay-slate and quartz ,” — {ReL DiL 70.) 

The last circumstance which I shall notice connected with the 
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mud in caves, is the absence of similarity of colour and compo- 
sition in different districts. In the mud of the geological deluge, 
produced from the wreck of Norway and England, or rather of 
the whole surface of the earth, we might expect the exhibition 
of a common character in all caves. But when different caves 
have mud of a particular local character, the inference is obvious, 
that the causes concer i?d in Its production have likewise been/ 
^hcal .. -V - ' ' ^ 5 

IV. Eortinct Animals. — If ever a sudden, iinlversaJ, and im- 
petuous flood, sweeped our island in its fury, land animals must 
have been drowned and carried off*, or, as Professor Buckland 
expresses himself, “ eve ly thing that lay without, on the ante- 
diluvian surface, must have been swept far away, and scattered 
by the violence of the diluvian Avaters.’’ — {Rd. Dil. 39.) If we 
admit the truth of this statement, avc slioiild not expect in our 
country a single skeleton of a native animal, in our gravel, or 
loam, or in caves. Yet it is admitted that numerous relics of land 
animals, which lived and died in the country, arc generally dis- 
tributed in gravel, loam and caves. I am inclined at once to 
conclude, from these promises, tliut no such geological deluge 
ever occurred. Nor is other evidence wanting to justify the 
same conclusion. If these remains were drifted from other 
countries to those in which we And them,’’’ we may ask, from wbat 
coiinlries ? Not from tropical regions, for the sjjccies of hyaena, 
elephant, and rhinoceros, iIjc remains of Avhich occur in our su- 
perficial strata, never Avere tropical animals, althoiigli froin7/a7?i^ 
the general reader may be betrayed to such an opinion. If these 
remains floated baclcAvards and forAvards by the flux and re- 
flux of the mighty currents then in motion, before the carcases 
became putrid, and the bones fell piecemeal into the gravel, as 
the agitation subsided,” then should avc expect to find the relics 
of the animals of arctic, temperate, and tropical regions, mingled 
in the same gravel ; in other words, all the laws Avhich regulate 
the pl^sical distribution of animals would have been violated, 
and our gravel-beds would have been full of the monitments of 
the rebellion. Yet there is no such confusion; consequently / 
there have been no such mighty currents. 

Perhaps the most interesting fact in the history of the relics 
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in our modern strata^ is the occurrence in tlie same gravel of the 
bones of animals which have become extinct, with such as have 
been extirpated by the chase, and with such as still inhalrit the 
country. This fact, while it throws groat light on the early 
state of the animal kingdom, may be regarded as the death- 
blow of the diluvian hypothesis. The extinct animals were, ac- 
cording to Baron Cuvier and Prd/bssor Buckland, antediluvian, 
and perished from off the earth, by the destructive agency of 
the diluvian waters. The objection to this explanation is un- 
answerable. The diluvian waters must have drowned all land 
animeds ; yet many which lived in the reputed antediluvian 
Avorld, still live and flourish, in the same countries where the re- 
mains of their progenitors lie interred. I can find no attempt 
to explain these facts, except that, in the Rcltqnice Diluviana:^ 
(p. 41.), there is mention made of certain species having re- 
estahlushed themselves in the northern portions of the world 
since the deluge;” and by the same author {Edin, Phil. Journ. 
No. xxiv. 308.), of others that have repcopkd this country 
since the formation of the diluvium.” The history of this re- 
establishment or repeopling not being given, we cannot examine 
the value of the evidence adduced in its support. But wc may 
ask, if the geological deluge ever took place, from whence 
did the modern animals proceed which repcopled the country 
If there was any place within the limit of the geographical dis- 
tribution of our present animals which the diluvian waters did 
not reach, then it may he supposed, that, independent of the 
sudden and transient nature of the inundation, a place of refuge 
might have been found, to which these animals retired during 
the fury of the agitated waters, and from wlicncc they might 
issue forth to repeople the desolated regions. But, the history 
of the geological deluge does not warrant such a supposition ; 
nor, even if it did, would the difficulty he removed. We could 
iH>t avoid drawing the inference, that the place of refuge for the 
deer and the ox during the catastrophe, might have yielded pro- 
tection to the gigantic elk and the mammoth. If any grSat in- 
lUidation occasioned the extinction of these reputed antediluvian 
q^iadrupeds, its ravages must have extended to the other species 
having the same distribution, feeding in the same meadow, or 
browsing in the same forest. 
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Perhaps the abettors of the diluvian hypothesis may hai^e 
recourse to the Ark as the place where the modern species found 
a temporary asylum. Still we have to ask the proof of the 
establishment of that law of exchmon^ under the operation of 
which the mammoth and his unfortunate companions suflered 
extinction ? If these were not excluded, we have still to ask, 
what has become of the po^dlluvlan pairs and their families^ 
of these now extinct species, since they outlived the deluge, 
but have since disappeared ? 

Under the conviction that the diluvian hypotliesis did not ex- 
plain the extinction of our early quadrupeds, and that tlie sub- 
ject, even in the hands of Baron Cuvier, had not received the 
elucidation of which it was susceptible, I endeavoured, in my 

Philosophy of Zoology f to establish the laws which regulate 
the Physical Distribution of Animals, as a preparation for study- 
ing the Revolutions’’ which had taken place in the animal 
kingdom. 

I there intimated, in general terms (for 1 could not spare 
room for more), the effects which the persecutions of man must 
have produced on the distribution of many species. At the re- 
(jnest of 'my valued friend Professor Janieson, I extended these 
observations, in the paper on the Distribution of British AnU 
malsf which appeared in the 22d number of this Journal. 
Subsequent reflection on the subject has only served to confirm 
tlie views I have brought forward, and to convince me that we 
must refer the extinction of these early quadrupeds to the des- 
tructive influence of the chace. 

It is admitted on all hands, that the relics of the extinct qua- 
drupeds, of those which we know to have been extirpated by 
man, and of those w^hich still dwell in the country, are co- 
cxtensively distributed, and must all have lived at tlie same 
time in this and analogous countries. From these premises, I may 
safely draw the following conclusions : — 1. That the cause of ex- 
tinction was not a general physical one, as it did not extend suc- 
cessfully to the subsequently extirpated and recent species. 2. 
That the cause of extirpation has not extended successfully as yet 
to the existing species. From the evidence of our observation^ and 
the testimony of history, confirmed by geological documents, I am 
warranted likewise in the follo\lring conclusions:—!, Man is at 
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preset^ carrying on extirpating operations against many species ; 
nor is there room to doubt, that in any age he ever was 
otherwise occupied. 2. Different species vary in the extent of 
their resources to resist these extirpating efforts. ^3. The 
dividncds of many species have been greatly reduced in num- 
bers by these efforts. 4. Jll the itidividteals of several species 
have been destroyed by these efforfe, in this coimtryj even with- 
in the last six or eight centuries. 5. If extirpation has taken 
place to such an extent, within the period of a fetv centuries, 
how manifold must have been its effects during the six thousand 
years that man has lorded over the creation. To such efforts do 
I ascribe the extinction of our ancient quadrupeds ; and the in- 
ductive reasoning which led me to the opinion, carries along 
with it all the authority of demonstration. 

To the explanation which has thus been proposed to account 
for the extinction of certain quadrupeds, several objections have 
been offered by Professor Buckland in his lleply (No xxiv. 
812.) They seem, however, to have originated in imperfect no- 
tions respecting the Distribution of Animals;’’ and, therefore, 
readily admit of an answer. 

^‘1. Is it not incumbent on him first to show at what period 
such animals as these, much too formidable to be overlooked, 
were ever known to have existed ?” I do not think the proof 
called for with propriety. The events referred to were not suf- 
ficiently striking to arrest the attention of the public ; and there 
were no “ Journals” in those days. 

2. Can he give any reason why hyaenas should have been 
extirpated at a more early period than wolves,' had they ever 
existed in postdiluvian Britain Yes. Their resources against 
the efforts of the sportsman must have been fewer and less effica- 
cious. The proof rests on analogy. The wolf has been extir- 
pated, but the fox remains. The bear has been extirpated, 
while the badger remains. If we pass from Britain to the Con- 
tinent, similar proofs occur. The gigantic elk has been annihi- 
lated, while the Scandinavian elk remains. If w;e pass from 
Europe to America, still there are proofs : the musk ox hasi pe- 
rished in Europe, yet it exists in America. 

<< 8. Is it probable that the savage hordes which inhabited Ger- 
many before its occupation by the Romans, should have utterly" 
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destroyed such powci fill animals as the cleiiliants and rhinoceros, 
as well as the hyicna, Irom the impenetrable fastnesses of the 
i;eat Hercynian forest, when animals of the same kind have 
noy^yet ceased to abound in the woods of India, and llie wilds 
of Africa, in spite of a farther persecution of nearly two thou- 
sand years Quite probab^. The objection is specious, not 
solid. Savages are good huntsmen ; and those which inhabited 
the west of Europe were not destitute of energy, as the Romans 
found to their cost. Those of temperate and cold eliniales, must 
follow the chase eagerly, Ceres to them being niggardly. The}’’, 
too, can commit their depredations with greater effect, aided by 
the seasons, and the migrations conseipuait on the changes there- 
of. But independent of these explanations, 1 too may ask, 
How have the wolf, and the bear, and the beaver been extirpated 
from Britain, while, in the neighbouring continent, ‘‘ alter a far- 
ther persecution,” they still maintain their ground. Tlie same 
explanation must apply to both case?, — the diflerent facilities of 
the s})ort small to gain his object. 

4. Surely the theory of their extinction by the savage na- 
tives, preceding the Homan invasion of tlu‘seeoimlvics, is a mat- 
ter of the highest improbability ; their existence at that time, 
and subsecjuont extirpation, is, in the utter silence of Ca\sar and 
'^facitiis, anil all later historians, anil even of tradition, a moral 
impossibility.” I deny that the natives were savages at the pe- 
riod of the Homan invasion ; and let the appeal be made to 
the .writings of Cajsar and Tacitus. The silence of the Homan 
historians as to the destruction of native animals is of little ino- 
Tiumt. 'idle process of extirpation is gradual, and had commenc- 
ed long before Horn ulus and Hemus had a being, or the wolf 
that suckled them. The historians were otherwise occupied ; 
Ciesar, in recording his own achievements, and Tacitus in laud- 
ing tlie deeds of Agricola, and falirieating speeches for Galga- 
CLis. As for tradition, the learned professor rejects the testimony 
of life Nicbelungen, a poem of the 13th century, which seems 
to refer to these extinct animals, because it records, at the same 
time, some superstitious notions of the aera in wdiich it was wijt- 
ten. What will become of poor Samuel Johnstnrs a few 

centuries hence, with its second sight ? 

There is not in the whole range of this question, a single* fiict, 
VOL. XIV. NO. 28. APRIL 1826. a 
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ill the history of animals, yet produced, which justifies, or ren- 
ders probable the diluvian hypothesis. The whole science of 
isoology is opposed to it. Nor is phytology friendly to 
cause. * \\Jo/ 

If ever a mighty torrent of fresh or salt water committed those 
ravages on nxjks and valleys, whiih it is represented to have 
done, the soil and laiuLplants must have been the first victims 
of its fury ; and in our gravel, lakes and peat-bogs, we should 
now find the woods of tropical forests commingled with those 
which temperate regions produced, as they “ floated backwards 
and forwards by the flux and reflux of the mighty currents then 
in motion,” until they rested in the hollows of the surface, upon 
the retiring of the waters. The existence of land-plants^ at pre- 
sent, on the surface, and the absence of the wreck referred to, 
attest the non-existence of this supposed catastrophe. Perhaps the 
plants have re-established” themselves, and repeopled” the 
desolated region ? Where was the spot in which they enjoyed 
exemption from the fury of the diluvian waters ? It must have 
been within the limits of their geographical distribution ; and as 
each district must have had a separate sanctuary corresponding 
to the distribution of the species^ the mighty torrent must have 
met with many checks in its progress. It may be added, that 
tlic animals when they returned to repeojile the valleys of de- 
nudation, must have been s<*antily supplied with herbage ; and 
centuries must have elapsed before the washed, waterworn rocks 
could furnish a support to the vegetable tribes. 

Perhaps the advocates of the diluvian hypothesis, in the ab- 
sence of all support from physical science, may give it as their 
opinion, that the Deity, immediately after the catastrophe, 
created new soil, re-created the plants, and re-created a part of 
the species of animals which had been destroyed. Is not the 
silence of Moses fatal to the conjecture ? Would he have failed 
to record in the sacred volume this second magnificent display 
of creative power ? Perhaps, in this case, there is much n6ed to 
be reminded of the caution of the poet : — “ N*ec Deus intersit 
nigi diguus vindicc nodus.” 

From the preceding statements, I feel myself warranted to con- 
clude, That the occurrence of the geological deluge^ in its effects, 
such as the advocates of the diluvian hypothesis describe, is, like 
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similar well meant inventions of their predecessors, Burnet, 
Woodward, and Whiston, disproved by the truths of Geology, 
truths of Zoology, the truths of Phy tology ; and contradict* 
ed^y the authority of Revelation. 

Flisk, December 1825. 


Art. TL.— Notice of the Rocks composing the Mountains rchich 
occur in the Desert between the Nile and the Red Sea* With 
a Sketch. (Plate VIII.) 

i HE sketch of the Desert between the Nile and the Red Sea 
(Plate VIII.), is from the pencil of a gentleman on whose accu* 
racy we place the utmost dependence. We give it in the hope.s 
of its proving a useful guide to any future geologist who may 
happen to travel the same route. The journey across the De- 
sert, from the Nile to Kosseir, was performed in three days, 
halting only for two or three hours at noon and at midnight. 
The mountains in the centre arc granite, porphyry, &c. One 
part of the road lay along the junction of the sandstone and pri- 
mitive mountains ; which line it was easy to trace by the eye 
for many miles, as observation was nowhere impeded by vege- 
tation or soil. 

The sketch was taken between the Nile and the Red Sea, 
about 100 miles from Ghinneh. The distant mountains at A 
(PI. VIII.), are composed of limestone, alternating with dark 
beds of trap, impregnated with a large proportion of sand, flints, 
agates, Sec. disposed at an angle of 10® to 15®. The hills at B are 
composed of a blue schistose rock, of about 45® NE. with occa- 
sional masses of greenstone, and a red porphyry or sicnitc, and 
sometimes asbestus. The beds at C, are composed of coarse brown 
sandstone, and lie under the limestone, in a parallel position, 
at £fti angle of about 15® N. They are separated by the beds 
D, composed Sf disintegrated greenstone, with white calcareous 
veins, forming a reticulated net-work around the nodules. Tljese 
l^eds, C and D appear always to intervene between the schist 
and limestone. At E, there is a very singular appearance : a 
mass of perfectly white quartz is seen protruding itself into the 
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schist, with veins branching from it in all directions. At F, the 
limestones are separated by beds, G, of amygdaloid, and filled 
with nodules of flint, agates, &:c. 

The valleys are filled up with detritus, and are fiearly le^^- 
In a climate so dry and so conservative, where it never rains, 
the rocks present a novel aspect toivthe eye of a European. In 
the Desert, however, there arc evident traces of torrents, per- 
haps the effect of water-spouts. It is wonderful that mountairs 
of their height should not attract a regular supply of humidity 
from the atmosphere. The wells in the centre of the tract may 
be about 100 feet deep, excavated in the schist, and are gene- 
rally brackish and sulphureous. 


Art. III. — On certain Circumstances connected with the Con- 
densation of Atmospheric Humidity on solid surfaces. By 
Henry Home Blackadder, Esq., F. R. S. E. &c. Surgeon. 
With a Plate. Communicated by the Author. (Concluded 
from p. 91.) 

Solid bodies, which are at the same time the worst coii- 
ductors of heat, and are possessed of a strong h ygroscopic pro- 
per ty, or an organization corresponding in effect thereto, are 
those which have their temperatures reduced most speedily, and 
to the greatest amount, w'hen exposed on a clear evening after 
sunset. Solid bodies wdijcli have no hygroscopic property, 
and are the best conductors of heat, are those which have their 
temperatures the last, and the least reduced of all others. 

Of the class of substances which have no hygroscopic proper- 
ty; those which have the least capacity for heat, and have the 
least conducting power, have their tcnipcratures the soonest, and 
most considerably reduced. 

These positions might be shewn to be correct, by compara- 
tively recent experiments and observations, but this has U?eii 
judged unnecessary, as they are fairly deducible li'om facts al- 
ready well known to every one, at all conversant with the subject. 
If then, with these positions in view, it can be shewn, that, on an 
evening productive of dew, polished metals may have moisture 
condensed on their surfaces, without radiation, or any thing, 
equivalent thereto being requisite to bring about that effect it 
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may at least go some length in inducing the advocates of that 
theory to reconsider the grounds upon which its exclusive influ- 
ence is supposed to be established. In aiming to do so, at least 
attempti at brevity is, on the present occasion, indispensably 
t*cquisite. 

Though, in general, polisl^d metals, when exposed after sunset, 
oTQ^catcris parihus^tXio last and the least dewed of all other bodies, 
they may acquire moisture in three several ways: Acting 

mechanically in preventing aqueous vap)ur from being dispersed 
in the air, at a time when the latter is not saturated with mois- 
ture, and w’hen both the air and the metal are of the same tem- 
pcr.ature. 2d, Acting mechanically, in merely receiving or in- 
tercepting particles of cojidensed vapour in their descent, after 
the air has become super-saturated with moisture, and at a time 
when the temperatures of the metal, and of the contiguous air, 
are equal. 3d, Not acting as a simply mechanical agent, but as 
a cold body attracting moisture from damp air, of a somewhat 
higher temperature. 

Of the firsts w^e have various familiar examples, — thus, if, 
when the weather is both w^ann and dry, we approach the fin- 
ger to a highly polished metal of the same temperature with the 
air, aqueous vapour is instantly observed to be condensed on the 
metallic surface, — or, if w^e breathe opposite to, and at some in- 
terval from a metallic or glass mirror, the polished surface is in- 
stantly more or less obscured, though the mirror be of the 
same temperature with the air, and the latter far from a state 
of saturation. The breath is completely saturated with mois- 
ture, and warmer than the air ; but, though we expire with 
the utmost force of the respiratory organs, against the ambient 
air, which lias the same temperature as the mirror, w^c shall 
not be able to discover the slightest obscuration, in the form of 
a haze or fog ; for this only takes place when the temperature 
of tine air has been reduced from 50® to 60° below that of the 
l^man body. Hence, the mirror acts mechanically in prevent- 
ing the diffusion of the aqueous vapour. Pieces of unpolished 
metals, and other roughs' i^lid, and non-absorbeat substances, 
produce the same effect ; though, from the optical preperty 
of their surfaces, the effect is less, if at all discernible. The 
same effect is also produced, by bodies possessed of a hygro- 
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s^opic property ; but as, at least, part of the moisture is 
quickly taken into their substance, its presence on their surface 
is still less to be detected, than on the rough sutfaces of the non- ^ 
absorbents. Lastly, When a jK)lished metal, of the same U 
perature with the air, is placed over a vessel containing water, of- 
a somewhat higher temperature, vapour is condensed on its un- 
der surface ; and the same thing happens when it is placed on, ^ 
or a little above, the surface of an open field after sunset. The ^ 
vapour issuing from the ground is condensed on the side of 
the metal, which is directed to the eai*th, provided its superfi- 
cies be of a certain extent, — for if very small, the mechanical ef- 
fect becomes neutralized. 

In this country, examples of the second mode in which me- 
tals become dewed, are less familiar than in such countries as 
Holland and the Netherlands generally. There, during the 
>varm season, the cold produced by evaporation (as it is conceiv- 
ed), is seldom or never great, the air being usually so very 
damp that but a small reduction of temperature is requisite to 
bring it to a state of supersaturation. 

Musschenbrock had remarked, that a low haze or fog was a 
concomitant of dew in Holland ; and Dr Wells seems unneces- 
sarily to have objected to this observation of the Dutch philoso- 
pher. I never saw dew forming on the grass in Uie Low Coun- 
tries, without a haze being at the same time more or less appa- 
rent ; and, in our own country, if the eye be directed, on such 
occasions, to the distfint surface, it will be found that there is 
commonly a certain haziness of the lower air, though not 
so dense as to be perceptible within a considerable distance. 

“ Respecting this point,” Dr Wells observes, I can aver, 
after much experience, that I never knew dew to be abun- 
dant except in serene weather and agmn, “ I can assert, after 
much attention to this point, that the formation of the most 
abundant dew is consistent with a pellucid state of the atmo- 
sphere. Hasselquist makes a similar observation with regairi 
to Egypt ; where, during the season remarkable for the most 
profuse dews,^ the * nights,’ he says, ^ are as resplendent with 
stars ki the midst of summer, as the lightest and clearest win- 
ter nights in the North.’ ” From this it is pretty obvious, that 
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his attention had b^en chiefly directed to the appearance of the 
heavens ; and, it is not improbable, that the place where his ob- 
servations were chiefly made, was not favourably situated for 
observing tl^ state of the lower air, by directing the eve to the 
dietant surface. But, even when tliere are no clouds, and when 
the stars may be considered both distinct and bright, we some- 
times observe tlie moon to b3 surrounded by a hazy whiteness 
or circle; a sufficient though not lljc only proof, that the at- 
niosphere may have no inconsiderable ([imnlity of coiulcnsed 
vapour dispersed through it, at a time when it might be consi- 
dered both serene and pellucid. Even in this country, however, 
opportunities are not wanting for observing all solid bodies in- 
discriminately dewed, even to the woolly and liairy coverings of 
animals. This occurs when the air contains much aqueous va- 
pour,— when, during the night, there has been a coj)ious deposi- 
tion of dew, and towards morning the formation of a deiiKse fog. 
An increase of tltis state of the atmosphere would give rise to 
what is termed a drizzling rain, or raw mist, called in the French 
language bruine'^. (Jn such occasions, the upper surface 


• According to Tokind, who had no sTnall ncrjuaintance wdth the Northern 
languages and dialects, “ Linguarum plus dcrem sciens d 074 r in Armoric, and 
(lur in Irish, are terms for water; and fluigr in Armoric, and dear in Irish, im- 
port drops and also tears. Hence probably the origin of our term fiew ; and evi- 
dently that ot* daig or daigy^ sometimes pronounced daghy^ a word still in use in 
some parts of Scotland, and importing a “ raw mist,*’ or that deposition of 
moisture which is intermediate between rain and fog. Etymology, how'over, is 
a field for the imagination to sport in. How many words may be found to cor- 
respond in sound and signification even in the Hebrew and Scottish languages ! 
But, as words were evidently sometimes intended to iinilutc the sounds of which 
they were made the signs, and at other times the sounds occasionally made by 
the objects they were intended to designate, coincidences are not unlikely to oc- 
cur, even in languages as remotely connected as these. 'I'hus, in Iho former, 
{on the faith of leMcographers)^ sig. cvpirare ; and in the latter it has exact- 
ly the same signification ; “ Peching and groaning like a broken- winded horse.” 
Again, in the Celtic, the name for a sow’s trunk or snout is groin^ which, when 
well pronounced, exactly resembles the sound produced by means of that organ. 
Tift attempt to form words whose sounds resemble, in some respects, and more 
or less perfectly, •the thing or action they are intended to designate, is discovera- 
ble in many, if not in all languages ; and, (by the aid of a little inyigination), wc 
may possibly be able sometimes to discover, how, with this object equaUy in 
view, an action shall be expressed, in two different languages, by words wfjose 
sounds bear little or no resemblance to each other. Thus, ptno in Greek, spit in 
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alone of a horizontal piece of metal is coated with condensed 
vapour ; but, if it has been lying on the grass, both its sides may 
be moist. 

Instances of the third variety of ways in which polished metals 
may acquire moisture after sunset, are much less familiar than 
either of the former; — and, indeed, can seldom be observed 
without some trouble, self-denial, iSnd even risk. Few things of^ 
the kind being more injurious to the health of persons accus- 
tomed to the usual refinements of life, than lengthened expostf?^^ 
in the open air on such nights as are most fitted for making ex- 
periments and observations on the spontaneous condensation of 
moisture. There can be little doubt, that the persevering and 
ingenious Dr Wells injured his health not a little by the unwea- 
ried ardour with which he prosecuted his favourite pursuit ; and 
that loo, according to his own account, under very disadvanta- 
geous circumstances. 

When a piece of polished metal is placed on grass, whose 
temperature is already considerably reduced below that of the 
air at a short distance above the ground, if its size is not consi- 
derable, or if the cold of the grass is great, relative to the tem- 
pcratiire of the subjacent soil, the piece of metal will also be- 
come somewhat colder limn the air a short distance above it, and 
ihc more speedily, if repeatedly moved to different parts of the 
grass. Again, if a piece of ]H)llshed metal be suspended in the 
air, a short distance alwve the grass, after, or until the latter 
lias had its temperature considerably reduced, the metal will ac- 
quire the temperature of the air in contact with it, and this being 
colder than the air a few feet from the ground, so also must the 
piece of metal be colder than the air at that height. Here, 
then, we have t>vo instances of polished metals becoming colder 


£ng)ish. Now, there arc two ways of ejecting the saliva, the one practised by 
those who have but little, the other by those who have rather a superfluity of that 
fluid. If, then, we attend to climate, in as far as that has a tendency to pro- 
mote the cutaneous more than the mucoftiembranous discharges, and vice 
and if we apply this to the case of Greece and Britain, we may be led to infer, 
that one mode of ejecting the saliva would be most common in the one country, 
and the other the time the word was first used) in the other. Hence the ori. 

w'ords which, though very difibrent in sound, nevertheless 
exactly imitate the same action. Such is Etymology f 
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than the adjacent air, when exposed after sunset ; and that, with- 
out the operation of any thing equivalent to radiation, at least 
in as far as the metal itself is concerned. If now, we suppose 
the adjacent warmer aii^ to contain, or to acquire, such a quan- 
tity of moisture, that a deposition must necessarily take place, if 
reduced in its temperature to that of the piece of metal, and if 
we suppose this damp air to be brought, by some mechanical 
intpulse, into contact with the metal, wc would expect moisture 
to appear, obscuring the polished surface. This is exactly what 
occurs in nature. Even when the air is in its most tranquil 
stat^, it is never altogether free of motion, convolving, undula- 
tory or progressive. On the evenings more particidarly refer- 
red to in these remarks, uncertain local and temporarily pro- 
gressive motions arc not unusual at the lower, and also at the 
upper, boundary of the stratum of air next the cartli. Dr Wells 
Ibund occasion more than once to refer to this agitation of the 
lower air, “ even in its stillest states and, he remarks, that 
“ the ([uantity of dew seemed to be increased by a very gentle 
motion of the air.” This be accounts for, on the principle, that 
“ a slight agitation of the air, when the atmosphere is pregnant 
with moisture, will bring fresh parcels of air more frequently 
into contact with the cold surface of the earth.” 

A writer in the Edinburgh Encycloj Media * observes, that if 
the reduction of temperature was produced by evaporation, 
the dilferencc between the tem|xjrature of the ground and that 
of the atmosphere near it, would diminish as the air became 
moist,” &c., and that evaporation could have nothing to do with 
thcTeduction of temperature ‘‘ observed ou substances exposed in 
a state of dryness, and not in conUict with the earth.” If, in the 
first case, the lower air is understood to remain perfectly at rest 
on such occasions, and, in the second, that its temperature is the 
same at various distances from the ground, the conclusion of this 
writer might be just. But, as neither the one nor the other is 
tljjj case in nature, his argument seems to have no weight against 
the paramomit influence of evaporation. A very small abstract 
tion of heat will, in certain cases, produce a copiobs precipita- 
tion of moisture ; and, on such occasions, if the solid body wjiich 
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has caused the precipitation, afterwards becomes surrounded by 
a body of air that is not saturated, its temperature may be re* 
duced by evaporation below that of the contiguous air. In the 
course of nature, however, this can be btit a rare occurrence. 

As it is impossible to acquire any accurate geological know- 
ledge, by examining the appearance^; cxliibitcd by a single quar- 
ry, mine or cliff, or by several such places, more especially when ^ 
the locality, &c. is not greatly different, so is it with meteoro- 
logy, as it regards the phenomena exhibited by the vaporisation 
and condensation of water ; mountain, hill, and valley, — dry 
I}laiii and marshy meadow, — the sea and fresh-water lakes, 
rivers and stagnant ditches, must all be familiar, and the ap- 
pearances there exhibited carefully attended to, before any ac- 
curate estimate can be formed of the causes which operate in 
modifying the spontaneous formation and reduction of aqueous 
vapour. In this point of view, Dr Wells was unfavourably si- 
tuated ; but he has given us an excellent example of what zeal 
and perseverance, aided by a masculine intellect, may effect, 
even in very unpromising circumstances. , 

On one occasion, in the month of July, during a tract of 
fine weather, and immediately on sunset, I had an oppor- 
tunity of witnessing a very interesting exhibition of that mo- 
tion which takes place in the lower air, at a time wlien the 
atmosphere might, by persons not conversant with meteoro- 
logical pursuits, be considered perfectly tranquil. It was an 
evening, as described by .the poet, when “ a solemn stillness 
reigns.” The scene was a perfectly level meadow, destitute 
of trees, but in which were a few straggling sheep and cows ; 
and it was surrounded on all sides by rising grounds, vary- 
ing, of small elevation, but rising gently as they receded. 
Tbe place from which it was viewed was aliout 50 feet above 
the level, and within less than a gunshot of the side of the 
meadow, commanding a complete view of the whole. Sudden- 
ly the eye was arrested by a very low white mist, steam^g 
from the whole surface of the meadow. At first did not ex- 
tend higher *than the legs of the sheep, and had throughout a 
])ccnliar indefinite agitated motion, resembling small broken 
waves, not advancing in any horizontal direction. In the course 
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of a few minutes, when in depth it reached to the backs of the 
sheep, and bodies of the cows, its density and whiteness liad con- 
siderably increased, and its agitated motion had begun to sub- 
side. Seveaal large waves now made their appearance, rolling in 
various directions, and with a velocity that may be described as 
being neither slow nor qiiicl^. By the lime its depth had ex- 
Jtended to the backs of the cows, only one extensive wave was to 
be seen, which traversed tlie wliole width of the meadow, mov- 
ing" sometimes in one direction, and at other times in another. 
When the large wave rolled over the meadow, and had got 
nearly to the opposite side, considerably accumulated, though 
its depth diminished backwards to the place from whence it set 
out, the grass was never perfectly uncovered, and the alternate 
concealment and exposure, or half exposure, of the sheep and 
cows thus produced, gave a curious variety to the scene. At 
last the mist disappeared as it were by enchantment, after lia- 
virig been visible from 15 to 20 minutes. At the instant of its 
disappearance, a distinctly perceptible motion took place in the 
low,er atmosphere towards the west ; but this breeze communi- 
cated no apparent motion to the mist, which simply vanished, 
and in less than five minutes the atmosphere was again nearly as 
calm as at first. There was, however, no re-formation of the 
mist, the after-part of the evening was clear, llie distant surface, 
as usual, slightly hazy, and there occurred a considerable depo- 
sition of dew. During the rolling of the mist, no such motion 
of the air would have been suspected by a person walking over 
the meadow, if the mist had been invisible, or if his attention 
had not been directed to its movements 


* A similar deception in regard to the absence of motion in the lower air oc- 
curs during calm hot weather, and on places that arc exposed to the full influence 
of the sun's rays. In walking over a level meadow, on such an occasion, a person 
might be led to suppose that the air was perfectly at rest ; but if he recline on the 
grass, and look in a horizontal direction over its surface, he will readily perceive not 
only rgotion, but a rapid agitation, and that, on some occasions, a considerable 
distance above the sground. On dry sandy plains, motion near the surface is 
less apparent, after the ground has become very hot. On some su^ occasions, 
may not the plain where the agitation is most considerable, be higher than the 
son’s head, when in the erect position ? And is it not probable that the vibratory 
motion which some have supposed they had discovered in clouds having a fibrous 
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It 13 rare to have this motion of the air rendered thus visible 
on low plains, and so near the surface ; but something very 
much the same may more frequently be seen from mountains 
high enough to command a downward view of the douds which 
form in the evening at the upper l^oundary of a lower stratum 
of air, that is incumbent over extepsive low plains, in which ve- 
getation is luxuriant. ^ 

In a former part of these remarks, similar temporary and lo- 
cal agitations of the air, when otherwise in a calm state, were 
found perfectly to account, as it is believed, for the increase of 
temperature indicated by a thermometer lying on snow ; and, on 
the present occasion, it enables us equally satisfactorily to ex- 
plain the condensation of vapour on polished metals, after sun- 
set, and at a time when hygroscopic and similar substances have 
suffered a considerable depression of temperature below that of 
the air a small distance above them. 

Two circumstances may here be adverted to, though, after 
wliat has been already said, their explanation presents no diffi- 
culty : On the occasions referred to, polished metals never 

have their temperatures much reduced ; and the quantity of 
moisture condensed on their surface from that cause is never very 
considerable. Sd, The surface of a polished metal is sometimes 
observed to become obscured by the condensation of vapour, 
and shortly afterwards again brilliant from the re-cvaporation of 
the moisture, at a time when hygroscopic and other similar sub- 
stances seem to suffer no. change in regard to moisture. The 
least quantity of moisture condensed on a» polished surface, 

appearance (if it did not proceed from the unusual irritation which the light re- 
flected from such clouds always communicates to the eye), and that twinkling of 
the stars so much more apparent at one time than at another, are produced by si- 
milar agitations of the air, at no great distance from the earth ? Two strata of air, 
in different conditions, in regard to heat and moisture, often come into contact. On 
some such occasions a cloud is produced, and on others rain or snow ; depending, 
it is presumed, on the relative conditions of the two bodies of air, and the degree 
of roechanicai force vrith which they are brought into contac^ or blendedT But 
there are dwbtless occasions when the conditions of two or mbre contiguous strata 
are such that the warmer communicates heat to the colder, without any deposition 
of /moisture ; and, on these occasions, such an tigitation may take place at the 
plains of intermixture, as to 'produce the appearance of a vibratory motion, or 
twinkling of bodies situated at a distance; ■ 
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particular!)? if metallic, and a very slight tliougli momentary in- 
crease of its quantity. Is readily discernible ; but it is far other- 
wise in thc^case of rough and unpolished surfaces, whether ve- 
getable or mineral. On these moisture is often deposited, and 
on other occasions evaporated, without our being able to delect 
the change by ocular insj^ecflon *. 

5. Glass and lead, bulk for bulk, have nearly ihc same capacity 
heal, and which is about one-half that of w'ater. Glass also 
is a bad conductor of heat; and, among metals, lead is the worst 
conductor, platiniun alone, perhaps, excepted. When expoced 
on a clear evening after sunset, glass is sooner dew^ed than me- 
tals ; and lead is the soonest <lewcd of metals, at least of all 
those that can bo readily procured for experiment. 

This greater facility of being clewed possessctl by glass, has 
been altributcd to its greater radiating power, and, by others, 
apparently to a greater attraction which glass has for ^vater ; air 
at the same time being understood to he admitted into closer 
physical contact wdlli glass than with polished metals. A know- 
ledge, however, of the small capacity and low conducting power 
of glass, seems to be quite sufficient to enable us to account for 
the diffei’ence found to subsist between it and metals, in regard 
to the disposition to acquire moisture, when similarly exposed in 
circumstances favourable to dial operation. 

The principle of radiation has also been introduced to explain 
the occasional condensation of moisture on the glass of a cham- 
ber window, as modified by the operation of an inside and an 
outside shutter. But to account satisfactorily on tliis prin- 
ciple for the peculiar forms which tlic moisture is somctiiiics 
found to assume would seem to be rather a difficnlt task. 
If, on the other hand, we take into consideration the well 
known physical properties and mechanical operation of the wc'od 
and the glass, in connection with those of the two bodies of air, 

^ 111 the course of these remarks on the relations of polished metals to aqueous 
vapour, experiments made by myself have been little advcirted to, in order to pre- 
vent objections an much as possible. 1 may mention, however, fhat, in 181?, I 
had several thermometers constructed, the sentient parts ^ which were poitshed 
metals, and these plates could be coveted with goM on^^ver leaf, copper-foil, tin- 
foil, and mercury ; and it is by means of such instruments alone, perhaps, that ac- 
curate experiments of this kind can be made. 
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so diflerent in their condition, yet not altogether. di scon necteo 
and which impinge on the opposite sides of the window, the con- 
densation of the moisture, and the forms which it is^ sometimes 
found to exhibit, will not be found inexplicable, without having 
recourse to any thing of the nature of radiation. If the cause 
of the absence of moisture on certain spots of the glass, (such as^ 
are to be seen, PI. IX. Fig, IV., on the middle and lower pane of 
the upper sash of the window), be not always very apparent, sftfiT 
the difBculiy cannot be removed by suiqacndng the induence of 
radiation. Unless, indeed, we are satisfied with saying, that 
some spots of the glass radiated their heat less copiou.sly, or re- 
tained more of that which was radiated to them, than the other 
parts. This would be a very convenient mode of accounting for 
physical phenomena ; for, in adopting it, we would but rarely 
meet with any very imposing difficulties. 

Mr Murray has recorded * an observation made by him when 
travellings in a coach in Italy, and which he considered inexpli- 
cable, excepting on the principle laid down by Dr Wells. The 
facts, I believe, were shortly as follows : The heat of the exter- 
nal air was 27®, that inside the coach, the windows being shut, 
64®. The inner surface of the windows, incrusted wath ice, had 
a temperature of 32®. The outer surface of the glass was dry, 
and the front windows, shaded by the cabriolet, were free of 
ice. On lowei'ing the window about half an inch, the crust of 
ice disappeared very shortly, and the temperature of the air in- 
side the coach was considerably diminished. These facts, how- 
ever, admit of explanation on a principle difterent from that laid 
down by Dr Wells. Before the window w^as let down the air 
inside the coach, having a temperature of 54®, would ncccssiirily 
acquire much moisture from the perspiration and breatli of the 
inmates ; while the glass of the window was reduced to 32®, by 
the constant action of a current of air 6® colder, on its outer sur- 
face. The external air being 27° colder than the internal, and 
having, consequently, a much greater specific gravity, would, 
on letting down the window, rush in, and, displacing the warm 
moist air, would become heated in its turn, and thereby have 
its capacity for inoisi^ure greatly increased. It would thus be 
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enabled quickly to dissolve the thin crust of ice, even though 
its temperature did not nearly equal that of the originally in- 
closed air. For, air having a temperature of 27°, when sud- 
denly raiseS 9° or 10® (and it might in this case have risen con- 
siderably higher) would be in a state well fitted to dissolve a 
thin crust of ice. The front windows were warmer, and tliere- 
"Torefree of ice, from being shaded by the cabriolet, which 
i'. ^uld itself be somewhat heated by its inmates, and would pre- 
vent the external cold air from directly impinging on the glass. 
It might also have happened, that the stream of heated air pro- 
ceeding from the bodies of the drivers and horses, had some in- 
fluence, and which would necessarily be most effective on the 
front parts of the coach. 

There arc a variety of interesting facts and appearances in 
nature connected with the subject of this paper, which remain 
to be considered. In accounting for these, the principle of ra- 
diation has also been supposed to be applicable, if not essential. 
It would seem, however, that they admit of explanation, by ta- 
king a more simple, and therefore, possibly, more just view of 
tlie subject. The operations of nature often appear complex, but, 
when best understood, are found to be extremely simple. How 
effectually does this acknowledged simplicity and apparent intri- 
cacy often conceal from us the truth ? Leading us into some by- 
path, w'lierc a mental phantasmagoria]springing up, first pleases, 
then interests, and ultimately so deceives and blinds, that no- 
tiling is believed to possess so much of reality as that which a 
few passing years, at most, discloses as the veriest ‘‘ fabric of a 
vision.’’ 


Explanation (f the Figures, Plate IX. 

The aspects of the windows are marked above the f igures, and 
under them tlie existing temperatures of the internal and external 
air jjthat of the latter being the lowest. 

Fig. 1. Observed at Paris. The house was situated on what is con- 
sidered the highest ground within the gates ; the bclvftder 
commanding a panoramic view of the ^ Whole city. Nothing 
interrupted the view from the window to the most distant ho- 
rizon. 
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Fig. 2. Observed at tlie sea shore. Tlie house was within thirty 
paces of high water-mark, and nothing interrupted the view 
to the most distant horizon. The sky was very clear ; the 
wind gentle and northerly. 

Fig. 3. Observed at the same place as fig. 2., the window having an 
opposite direction, and being about J 5 feet from the ground, 
I'he latter gradually rose as it receded^ so that at tl^e distanco* 
of a gunshot, it v/as higher than the house, which was of three 
stories. 

Fig. 3. Observed in a house situated on the northern verge of Edin- 
burgh, the window being about 20 feet from the ground, and 
the view in front and to the left uninterrupted. At some dis- 
' tance to tlie right there was a row of houses^ tl^hich partially 
interrupted the view in that direction. The sky very clear, — 
no clouds, — ^the wind N. E., — a gentle breeze. On the .out- 
side, and to the under and middle part of the upper sash of 
tlie window, was suspended a bent instrument, one-half of 
which was of metal, the other of glass ; and the spheroidal me- 
tallic ballon the longer stem, which had a diameter of about two 
and a-half inches, was two inches distant from the glass of the 
w’indow. Opposite to this metallic ball, in the line of direc- 
tion of the wind, there was a somewhat oval shaped spot on 
the pane of glass, perfectly free of moisture, and tliis spot had 
a diameter equal to about one-half that of the ball. On the 
same level with the instrument referred to, and close to the 
side of the window, was attached a screen of polished tin- 
plate, having the form of a half cylinder, and in whicli were 
suspended a thermometer and hygrometer. On the pane of 
glass, immediately above the tin-plate screen, the otherwise 
regular form assumed by the moisture is obviously modified. 


Art. IV . — Account of the prmcipal Coal Mines m France^ and 
the quantity of Coal which they yield. 

tjNGLAND and Scotland contain the most extensive coal-wolks 
that exist in, the world. They are there very numerous, l)eing 
in the direct ratio both of the enormous consumption of Great 
Britain, and of tliS'gKpat annual exportation. Several of these 
immense mines present the union of the greatest moving powers 
that cart be imagined, and of llic most simple and most econo- 
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mical means of transport. It is by means of subterranean navi- 
gation, by means of canals and sluices lined with iron, and con- 
structed in the very interior of these mines; by means of in- 
clined plan^, artfully managed, in which the friction of the 
carriages is almost annihilated, by plates of cast-iron on which 
they roll, and which allow them to be left to their own motion 
fsc several miles, that the coals are transported even to the place 
of ^embarkation ; and it is by these economical proceedings, 
which are a thousand times repeated every day, that the fuel in 
question comes to be delivered in England to the consumers at 
a trifling expence. 

The Newcastle mines alone, which are in reality the most 
productive works known, employ more than sixty thousand in- 
dividuals, and annually produce thirty-six millions of quintals. 

France contains no coal-works of so gigantic a nature as those 
which exist in England ; but one would have a false idea of its 
richness in this respect, were he to judge from the small num- 
ber of coal-mines that ate wrought on a large scale. This ap- 
parent smallness depends upon the circumstance that the con- 
sumption of coal is very limited, as a deplorable prejudice, and 
an adherence to ancient custom, have hitherto prevented the use 
of this combustible in such of our maiuifactorics as consume the 
greatest quantity of charcoal, the great furnaces. 

About forty departments are known in France which contain 
beds of combustible substances belonging to coal, namely, the 
Allier, the High and Low Alps, the Ardechc, the Aude, the 
Aveyron, the Low Rhine, the Mouth of the Rhone, the Calva- 
dos, tlie Cantal, the Correze, the Creuze, the two Sevres, the 
Dordogne, the Finistere, the Gard, the Upper Rhine, the Up- 
per Loire, the Upper Marne, the UpjTer Saone, the Herault, 
the Isere, the Lower Loire, the Lot, the Maine and Loire, the 
Maude, the Moselle, the Nicdre, the Nord, the Pas de Calais, 
the Piiy-de-Dome, the Eastern Pyrenees, the Rhone, the Tarn, 
the far, and the Vaucluse. 

In reality, several of these deposits are nothing more than 
merely known, and others of them are only wrought to a small 
extent. However, tliere are already reckoned in France 236 
mines, from which 9 or 10 millions of quintals are annually 
VOL. XTV. NO 28. APRIL 1826. R 
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t^^kenJ having a value of from 10 ta 11 millions of francs on tlie 
spot, a value which rises to 40 millions, at least with regard to 
the mass of consumers, as the carriage to the place of consump- 
tion amounts to three times, four times, and even in^ some cases 
to ten times, the price of the coal. 

These 9 millions of quintals, which are nothing in comparison 
of the comsnmption of England, which rises to 75 millions 
quintals annually are furnished by the following mines: 

1. Three millions are furnished by the mines of St Etienne, 
Rive-do-Gier, and the neighbourhood, in which 1400 workmen 
are immediately occupied, and where there exist 11 steam-en- 
gines, 6 hydraulic engines, and 70 machines & molettes ou k 
chevaux, (analogous to our jack-rolls with spur wheels, and our 
whim-gins worked by horses.) The formation in which these 
mines exist, consists of sandstone and slate. The excellent coal 
which they produce is transported to all parts of France, and even 
to Genes. 

Three millions by the works in the Department du Nord, 
which employ 4500 miners, and in which there are erected 7 
horse machines, 9 steam-engines for drawing off the water, and 
16 rotation ones, in constant employment for the extraction of 
the coal. 

This country contains the mines of Anzin and Raiane, which 
are the most considerable in France, and which produce from 
200 to 400 metres. These mines are situated m the forma- 
tion of coal — sandstones, and slates ; but they arc covered by 
a great thickness of limestone deposit, the overlying and uncoii- 
formable strata of which are horizontal. 

3. Lastly, The remaining third of the mass of coal which is 
annually extracted in France, comes especially from the mines of 
Litry, in the Department dii Calvados, which employ more than 
400 workmen, and produce upwards of 200,000 quintals of coal ; 
of Carmeaux, in the Department du Tara, which produce more 
than 100,000 quintals^, and employ upwards of 300 workAen ; 
of Creuzot and others, in the Department of the* Saone and the 
Lqire, producing more than 400,000 quintals of coal; of Cham- 
pelgney and Ronchamps, in the Departmmit of the H^tc Saonc, 

* The Carroiii.'vvorks in Scotland alone are said to consume 8000 quintals weekly. 
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the products of which have been considerably increased of late. 
These mines may be mentioned as examples of works well con- 
ducted, and of great importance for the prosperity of the coun- 
tries in which they are situated. 

Then comes the coal deposit of tlie Lower Loire, which fur- 
nishi^ 6 mines, two of whij^h are situated in the department of 
^^hat name, and three in the Department of the Maine and the 
Loire. The whole quantity produced by them yearly is ^0,000 
quinta]^ of coal, and they employ upwards of 600 workmen. 

Th^ the Departments of the Nievre and Allier, which have 
also 5 coalworks. Here the want of channels of conveyance 
(espeeially in the Department of the Allier) has hitherto pre- 
vented the works from being carried on to a greater extent. 
This eflect is still more sensible, with reference to the coal de- 
posits situated in the midst of the mountains of the centre and 
south of France. Those of the neighbourhood of Aubin, in 
the Department of the Aveyron, for example, might, from their 
extreme richness, furnish the whole of France with fuel, and yet 
the quantity annually extracted from them is not so much as 
10,000 quintals of coal ; and even this small quantity is taken 
from thirty different mills, by superficial wwks conducted with- 
out any rule, and which are conlinually deteriorating the pre- 
cious subterranean domain which the soil contains. The want 
of market also obliges a considerable quantity of small coal to be 
left at the bottom of the mines, in the Deportments of the Avey- 
ron, the Card, the Loire, and others ; and this quantity, which 
is thus lost for consumption, may be estimated at a twentieth 
part at least of the total product of the coal-mines of France. 
— ( See Bonnardy Ingenieur, en chef des Mines.) 

Lastly^ The Department of the Mouths of the Rhone is the 
only one that remains to be noticed with reference to the subject 
in question. Eighteen mines in this Department employ 200 
workmen, and produce annually 180,000 quintals of coal. 

{The selling price of coal varies exceedingly, according to the 
quality, the facility of working, and especially the abundance of 
the products, and the extent pf the conveyance. Thus, in the 
Department of the Aveyron, the mean price is only from 35 to 
40 centimes the quintal ; in the Department of the Loire, the 
price varies from 30 centimes to 1 franc ; in the Department of 

Ji2 ' 
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the Nord, tlie mean price is 1 franc 27 centimes ; in the Depart- 
ment of the Haute Saonc, the price rises frdia 80 centimes to 2 
francs 50 centimes the quintal. The rea^n of so considerable 
an augmentation is not difficult to imagine ; tlie conveyances are 
long,’ and there is no generjj market. 

In general, the small fat coal, apd the meagre coal in large 
pieces, have nearly the same value, and sell at 26 or 30 per cenj^ 
less than the fat coal in large pieces. 

According to correct accounts, it is estimated that^ at prosint, 
10 tnillions of quintals of coal may be annually extracted in 
France, which are sold on the spot for 12 millions of francs ; 
which make the average value of the quintal 1 franc 20 centimes, 
and proves that coal is wrought in an economical manner in 
France. These works employ immediately 10,000 miners^ and 
a much greater number of individuals for the carriage of the 
fuel — ( Amialcs des Mines, MM. D^Hcllancourt and *Cordier.) 

The price of coal in France in some of the principal places of 
consumption is as follows : 


At Bordeaux, large coal of Rivc-de-Gr. 

5 francs 

20 centimes 


Carmeaux coal, 

4 

20 


Aubin coal, 

3 

20 

At Paris, 

St Etienne and Anztn, 

4 

00 to 4 70 

At Nantes, 

St Etienne, 

4 

30 

At Brest, 

St Etienne, 

a 

30 

At Cherbourg, Litry, 

4 

50 

At Rouen, 

St Etienne, 

5 

30 


Belgium is rich in coal-mines ; those of the neighbourhood 
of Mons, Charleroi, Liege, are very important ; .they amount to 
350, which employ 20,000 workmen, and produce annually 
about 12,000,000 quintals of excellent coal. 

Germany, taken altogether, is not rich in coal-mines; the 
collerics of the country of Sauebri’ick, Roer, the county of La 
Marck, those of the country of Tecklenburg, and the 100 mines 
of Silesia, scattered in the neighbourhood of Schweidnitz, may, 
liowcver, be regarded as very important. Lastly,, Saxony, feo-. 
hernia, Austria, Tyrol, Bavaria, Hanover, the Hartz, and Hun- 
gary, have also coal-mines, but of very inferior importance. 

In Sweden there are no coal-mines, excepting in the province 
of Scania; they arc beginning to be wrought with great vigour. 
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Norway apjwars entirely destitute of coal, as well as Russia. 
It is, however, .probable that the great quantity of wood which 
these countries contain, has hitherto prevented their inhabibints 
from seeking to become acquainted with the combustible sub- 
stances which the under-ground strata may contain ; afid .yet 
some coal-deposits are meniicfhed as wrought in Siberia. 

In Italy, the Appenines contain some trifling coaUnincs. In 
Sprin, Qoal-deposits arc known in Andalus'a, Estremadura, Ca- 
talonia, Arragpn, Ca.stile, and the Asturias; but the beds are 
thin, and the workings are all of little inqxwtance. In Portugal 
there is only one coal-mine mentioned, which is wrought at Cape 
de Buar^os, in the province of Reira. Beds were discovered 
some years ago near Via-longa, to the north-cast of Oporto. 

We have few accounts regarding the coal-mines of the other 
parts of the globe. We know, lK)wcver, that much coal is 
wrought in China and Japan ; that it exists in the island of Ma- 
icar ; that Africa is not destitute of it ; that coal has been 
discovered in New Ilol'nnd ; and, histly, that it is found in 
America also. There is little known in the Cordilleras ; a de- 
posit is mentioned at Santa I’o de Bogota, which is situated 
•MOO metres above the level of the sea *. Beds of coal arc no- 
ticed as occurring at Lucayes, in St Domingo, in the Isle of 
Cape Breton, in Canada, in Loiii.siana, and especially in tlie 
United States. In this latter country, the whole westent part 
of Pennsylvania and Virginia contains' extremely abundant de- 
posits of coal, but which have not hitherto been wrought f. 
Coal is also mentioned as being found on the coast of Greenland. 
( Annales des Mines.) 


* ProbabI/ lignite. 

-f- AmcrlBi has not yet, like the Old Continent, arrivi’d at tlic point of being 
obliged to have recourse to its colleries. 
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Art. V. — On the Modes of Notation of WeisSy Mohs^ and 
Hauy, By M. Levy, M. A. &c. Communicated by the 
Author. (Continued from page 185.) 

The next question to solve, is to determine the laws of decre- 
ments, by which the hypothetical forms which have just been cors 
sidered may be derived from the adopted primitive rhomlpd. 
This may be effected without difSQulty, by means of the formu- 
lae I have demonstrated in one of the preceding numbers.of the 
Philosophical Journal of Edinburgh, to discover from certain 
parallelisms of edges, the indices of a secondary plane. To find 
the law, for instance, from which may be derived the rhomboid, 
the superior edges of which correspond to the lines da^dc oi 
the dodecaedron, it will be sufficient to find the indices of a 
plane parallel to the diagonal run of the primitive Fig. £, and 
also to the intersection da of two faces of the dodecaedron. 
Now, the formula above mentioned, in the case where the se- 
condary plane, whose indices are required, is parallel to one of 
the diagonals of the primitive, is 




W4 7n^ Hy 


n. 


(mj P4 1*5 C/ijP, Pj wt4) 


, , .1111 

In the present case we have — =x, — =y> — = a-, 




— =:^. Substituting these values, the formula gives, 

- P4 


n 

P 


6 

5 


yx — 


X 


«* (if —z*) — (xy —xz) “"^tJjefeforethe 

rhomboid assumed as a hypothetical primitive form, (pay be de- 
rived from the primitive rhomboid by a decrement of 

y+z—x 


rows in breadth on the superior angle. If the quantity 
« 

was negative, it would result of a decrement by — ■ ^ 

a? 

rows in breadth on the ii\rcrior angle. In the same manner, it 
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may be proved, that the rhomboid, the superior edges of which 
correspond to the lines db, results of a decrement by ^ 

rows in breadth, on the superior angle of the primitive, and al- 
so that the two rhomboids, the oblique diagonals of which corres- 
pond respectively to and da, dc, result of decrements 

by — 7 ^, and — rows in breadth on the superior ancle of the 
- <c+y 2^ + y * ° 

primitive ; and, lastly, that the rhomboid, the inferior edges of 
which correspond to the lines ah, be, cd, results of a decrement 

by rows in breadth on the same superior angle. To 

y 

complete the subject of hypothetical primilive forms, let it be 
proposed to find the indices of the dixlccaedmii bsf with 
respect to a rhomboid the sign of which is that is resulting 
of a decrement by n rows in breadth on the superior angles ol‘ 


the primitive. 



1 


— , be the required indices. 


It is 


obvious that 


.Vi— -I 
^ 1 — ^ 1 


will equal 


cos ^ (fc • j) ^ 
cos ^ (i : t) ’ 


and, as the same 


quantity is also equal to^^ — the following equation will ob- 
tain 


. vi — -^1 

^i—Vx ^—y 

Moreover, the preceding formula? being all independent of 
the angle of the primitive, the sign of the rhomboid, the oblique 
diagonals of which are parallel to dh, d^, with respect to the 

rhomboid whose sign is a”, will be — , whilst the sign of 


the same rhomboid, with respect to the primitive form, will be 

But I have shewn in the Number of this Journal for 

January 1824<, that if and are the indices of two rhom- 
boids with respect to the primitive, and the index of tlie se- 
cond with respect to the first considered as the primitive, 
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n"' 




, or 


+ 1 


nf — fi' 

Therefore, in the present case, 


-j. n'' + 1’ 


a? + y 


^y\ 


+ 2 


9.Zy 


+ W+ 1 


+3/1 

By means of this equation, and the one before mention^, 
r:r it will be easy to find die values of and 

in terms of the other quantities, or inversely the values of 

^ and in terms of n and ^ They will be found re- 
z z ‘ 

spectively, 

(y— ^)((» + l)g— -g— 3^) — (y--"g)(war-4-nff— 2a;) 
«i "" ((« + !)» — a: — y) (2a — X — ff). 

^ — y) ((” + ^)^ — ^ — y) — (a* — ~) (wa?4-wj^ — 2g) 

1 ~ (i,» + l)» — a? — t/'jifiz — x — y) 

.T _ ((n + 1 ) -r^ + (n + l)y, +32,) ( 2 , — a-, ) 




-f a-i +y,)(a-i— y,) 

((«+ l)a’, +(»+ J)yt +2g,) — gj) 

1; + a-i H-y,) (a;', — y,) 


+ 1 . 


These formuhe apply only to the case when the faces of the 
rhomboid a”, forming the superior solid angle, are situated above 
or below the faces forming the superior solid angle of the pri- 
mitive, which is the case when n is positive and greater than 1, or 
negative and greater than z, . But, in every other case, it will be 
necessary to use other formulae, because then the angle (i * *) of 
the dodecaedron with respect to the primitive, corresponds to 
the angle (i : i) of the same dodecaedron with respect to the 

111' 4 

rhombbicia.* If — , -i-, still represent the indices of the 
• ifi 

dodjtica^ron relative to the rhomboid a”, it is easy to perceive 
that the equations which expr^s their relations to a;, and Zy 
making due attention to the above remark, will be 
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and -?- = ; +;/, 

*—lt yi — ^x ‘^+3^ +«3/i+«-i +y, +2i’ 

from whichjthe following values are readily obtained : 

=r (^1— ;/f) (^J'l+wyi+w^-'i+ .yi+ai) 

(-1 + — s-Ti) (».ii + 3/i + «,) 

•r^_ (yi— -i)(”^id-.yi+g,)— (a^,— g,)(2ai+wyt+Mg,+.y,+s,) 

- ^ . (^1 + + yi + A'l) 

Ul _ — .y) — (»^ — .v) + g — .y — y) 

(z — a;)(«j? + M^ — 2z) + (a; — ^)(»ii' + z — a? — y) 

a\ _ (.r -f y — Srs;) (x •\~y — — z) 

Zj_ (z — x) (nx + ny — ilz) + (x — y)\nz — x^^y)' 

Which formulae ought to be used instead of the four preceding, 
when n is positive and less than 1, or negative and less than % 
If, in the two last formula^, n is supposed to be equal to 

— i, they become 

_ i?! — -g) { x + y + 4;:) — (.c —y) {z — ^x— %y) 

Zi (x — z) (iV + ^ + ^"■'O + (x — y) (z — ^x ^y) 

£i^ _ (x+y — ^ z) {2x + % — ;;) 

-7 (x — z) (iV + «/ + 4.^) ^(x— y) (z — ^Zx — %)■ 

These formulae, therefore, determine the decrement whicli 

should tahe place upon the rhomboid or to produce the 
same dodecaedron as that whose sign with resjicct to the primi- 
tive is (i^ li i»). But the rhomboid measures the same an^- 
gle as the primitive, and differs only from it as to its position, 
its oblique diagonals corresponding to the superior edges pf the 
primitive, and its superior edges to, the oblique diagonals. Con- 
sequently, if a dodecaedron was derived from the primitive by 

111 

. an intermediary decrement, the indices of which were — , — , — , 

Xt Zi 

the ratios between x^ yj^ Zi being determine4 by the two prece- 
ding formuhe, it w'ould be equal to the dodecaedron, whose 
sign is (d' bv b^)y but ita position with r^fsp^cj to the primitive 
would be different, i^ce it would be situated relatively to the 

rhomboid e4, precisely as the dodecaedron {b^ b^ b^) is relative- 


262 


Mr Levy on the Modes of Notation 

Jy to the primitive. It is obvious a priori^ from the symmetry 
of a rhomboid, that two equal dodccaedrons, differing in posi- 
tion, and the principal sections of whicli are inclined at an angle 
of 60®, may be derived from the same primitive A&m, and the 
two last formuiae determine the indices of one of them, when 
those of the other are known. If it were required, for instance, 
to determine the indices of die dodecaedron, similar to the mci 
tastalic of carbonate of lime, but differing as to its position ;|yith 
respect to the primitive, it would be sufficient to substitute in 
the two last formulae for a*, tlic indices of tihe metastatic, 

which arc a? = 1, ^ = o, ^ = — 2, and then the values of and 

^1 

v * • 2 4 

^ will be found respectively equal to ~ and and consequent- 
ly the sign of the required dodecaedron will be (ft* or, 

according to Haiiy’s notation, (E» D^). This modification 

is one of those he has described, and he mentions other instances 
of more equal dodccaedrons produced by tw'o different laws of de- 
crements, and I have had occasion to observe several others. 

There is, however, one case in which the values ^ and arc 

found to be respectively ^ and ~ ; and consequently, in that 

z z 

case, the tw o laws of decrements are the same, and the two dodc- 
caedrons are not only equal, but their positions are the same, 

with respect to the primitive. This takes place when 

x—y 

ox y — Z'=.x — yy that is to say, when the dodecaedron id Com- 
posed of isosceles triangular planes. This last remark proves, 
that there is an infinite number of dodecaedrons with ikxsccles 
triangular planes, produced by intermediary decrements, and 
that for all tlieso there exists between their indices the following 
relation, 2y = ^ + a?. ^ 

The last point to be considered, is th^ determination , of the 
indices of a dodecaedron, when two. of its incidences are knowui. 
Tfiose which generally are most readily measured, are desig- 
nated by (i • i) and (i : i). Three of the preceding formulae dc- 
ternune imiupdiately the indices of the dodecaedron, when they 
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result from simple decrements on the edges or angles. The re- 
maining case to be examined, is therefore the determination of 
the indices of a dodecaedron resulting from an intermediary dc- 
^ crcment. ft has already been proved, that 

cos j (i * i) — z 
cos ^ (f: i) ““ O' — y 

And if another simple relation may be obtained between .t, y^ 
antb;j, the problem will be resolved. It has been proved, that 
the (fcxiecaedron under consideration may be conceived to be dc- 
rived from a decrement on the lateral angles of a rhomboid, the 
oblique diagonals of which correspond to the lines dfr, Fig. 1, 


by 


y+a; — 

x—y 


rows in breadth, and that this rhomboid is derived 


by a decrement of 


- rows in breadth on the superior angle 


of the primitive. Now, the angle of this rhomboid may be easi- 
ly determined by means of the measured angles (I • i), (/ : /), and 


which is known since it is equal to 


the number — 
x—y 

V — I 1 41, ^ . 2cosA(i* /.) , 

1 _ 1^ that IS to say to — n“r 7 ^~\ + 


2. 


X — y ' ' •' cosi(i:i) 

For, in the Numl>er of this Journal l^efore alluded to, it is 
proved that if (F, P) represents tlic incidence of the faces of 
the rhomboid, the following equation obtains 

?i = a tang J (e„ ; €») cos J (P, P). 


Froin,_which it will be easy to find, in the present case, the angle 
of the rhomboid, the oblique diagonals of which correspond to 
the Uuea db, di. This angle being determined, the law of de- 
crement by which it is derived from the primitive may be cal- 
culated by means of formulae previously explained ; and the in- 
dex of this decrement 

second equation, whicb^ together with the equation 

cos i (i * -i) _ 

cos ^ (i : i) x—y^ 

is sufficient to determine the ratio between two of the three 
quantities Xy and the third, that is the indices of the dodc- 


being made equal to 


x+y^ 


furnishes a 
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caedron. When the angles (i . ), (i : i) of the dodecaedron will 
be known, without knowing, at the same time, its position *with 
respect to the primitive, there will be two answers, for then the 
rliomboid the oblique diagonals of which correspondf- to dd, ^d, 
may be derived in two different wiays from the primitive, each 
will give a different equation, and«cach of these coMnned with 

— , a set of values of the indices/ The me- 

thod I have just explained to determine the indicci^ of a flode- 
caedron resulting from an intcrincdiai^y decrement, will ^ be 
fomvd very simple in practice, because logarithmic calculation 
may be used. 

The formulae contained in this and the preceding paper, are 
sufficient to find the indices of rhomboids and dodecaedrons, 
when some of their incidences are known. It remains now to 
explain in what manner their angles may be calculated when 
their indices are given, and which may, at a future time, be the 
subject of another communication. 


Art. VI.^j4ccouiit of the Poison Plants if the Southern Parts 
of Bra^U^ Continued from p. 100. 

JL HE first historians of Iha/Zil li ne spoken much of the art 
with which the Indians prepared their jx>isons. Piso says* they 
can at their pleasure infect .the air and waters,— poison their ar- 
rows, — the clothes of their enemies, and even the fruits upon 
which they may have to feed. But, as Southey -f sagaciously 
insinuates, it is very probable that such tales have been imaging, 
to gratify the hatred of- the ’oppressore against the oppressed; 
nnd the latter, perhaps to make themselves be feared in their 
turn, may have sought to lielieve themselves the fables which 
were ori^nally invented for the purpose of rendering them odi- 
ous. Piso sufficiently justifies this assumption, when he asserts 
that tbj? Indians, whUe thej made a . mystery of their poisons, 
reaj^tly disclosed their antidotes. , ^ is eyi^ent^ that, if these men 
were interested in not divulging the fatal secrets which arc attri- 

•f History of Briizil: \ol. i. p, 237. ' 


• Bras. 46. 
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bated to them, they would iKive an equal interest in concealing 
the cemedtes which might destroy the effect of tlieir poisons. 
Piso, however, has revealed one of their recipes to us ; and we 
find it comprised of a strange mixture of seeds of a leguminous 
plant, which he names Mucunaguafu, of tho*^4of Cerhera Aha- 
vai and Vhevetm^ ( Ahovai guafu and miti} ; the gall of a 
tfi^d ; the worms which are produced in the juice of manihoc ; 
the leases of certain sensitive plants, (Herba casta), and tjhose of 
tlic sj^ies of Rubiacca*, which he names Taugaraca^ or Erva 
ilepito. If I add to the plants which I have just mentioned the 
^ Aiinomsa^ named Aratku pana^ and the Sapindaceoe^ which Pi-^ 
so calls Curuniape* and Tirnbo^ we sliall have witli the manihoc 
all the poisonous plants mentioned by Piso. Now, we sec, that, 
if some these plants may, in certain cases, prove detrimental 
to health, they are very different from those terrible poisons of 
India, the very idea of which is enougli to excite terror. Such 
vegetables as the Araticii pana^ which, according to the avowal 
of the author himself, only causes accidents, when eaten to ex- 
cess ; and the Herba caftta^ of which Marcgraff*, although he 
has figured them, has not even indicated the iK:)isonous quali- 
ties, are certainly not of a very formidable nature. 

Aruda and Coster, who have lived in the same country as Pi- 
so, since his time, do not take notice of any such plants as those 
which I luive quoted ; and in general, they do not make mention 
of any poisonous vegetable. 

I do not doubt, that, in the warmest parts of the south of* Bra- 
zil, there are found plants whose properties are highly deleteri- 
ous, of which a proof is afforded by the Oassacu, with aft inebri- 
ating smell, cited by Martius f. But, although the Flora of 
Fernainbucca has a great resemblance to that of the provinces of 
Santo Spirito, Rio de Janeiro, and 'Minas Gerais, I am, per- 
haps, already too far from my subject, in speaking of the vege- 
tation of a country in which I have not travelled; and I shall 
ther^ore confine myself to that of the countries which 1 have 
actually traver^d. ' ' 

No person was moi*6“dipable nf Insirtfcttn^ us w!tH Regard to 
the antient traditions of the Ihdiatis, than the famous Father ' 


. • ,PauUinia pinnata. L.. 


f Pfeys. Braz. ll. 
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Anchieta^ who lived so long among th^n), and who possessed so 
perfect a knowledge of their language* Yet, besides the mani- 
hoc, he does not mention in his letter, upon the province of St 
I*aul, any other poisop thpn that of the Timffoes^. the Sapin- ^ 
daceWf of which «^iso, as I hav^ observed,, had already cited se- 
veral species; and Wliich, like ihQ^Coque de have the 

singular property of rendering fishes tori^,T-*:pvppei?ty.equal^ 
pointed out by Barrc^e, La Condamine ai^ Adopsutv.huth in 
the Paullmia cururuy and in the P. jnnnata^ 

The Abbe Vefiozo de Villa-Rica, who had long travelled in 
the province of the Mines, with the view of examining ita vege- 
tation, has carefully pointed out in his manuscripts the proper- 
ties of the plants which he had gathered ; and the only ones 
which he mentions as poisonous, are still a PauUinia or Timho^ 
vvhich, he says, is fatal to maininifera, and one of bis Salvinise, 
or Krva de ratOy a rubiaccous plant, which is the same as one 
of Marcgraft*’s Ervas de ratOy and which is represented as being- 
very injurious to cattle 

In a general list of the most remarkable Brazilian plants, the 
Abbe Casal names only one whose properties are deleterious, the 
tree called Tinguy f, the leaves of which, like those of the Tim^ 
hOy kill fishes, and which 1 have determined to be an anomalous 
Sapindacea. When, afterwards, the same author Ireajs parti- 
cularly of the vegetation of the provinces which extend between 
the Rio de la Plata, the Carynhenha, and the Rio^Doce, he still 
signalizes no other poisonous plants than the Timhoes J, which 
he then confounds witli the Tingiiyy and a Guaraiimboy to 
which he says the insalubrity of the waters of the Jfuryalte arc 
attributed. He says, indeed, when speaking of the vegetation 
of the Mines, that poisonous plants are found in that.pioviace ; 
but, as he add^^hat they cause fishes to die, it is plain that it is 
the Timboe which he still has in view. 

My respectable friend, the P. Leandro do Sacramento^: has 
pointed out a noxious plant, which be calls the Martiusea.phyndo- 
des ; \)ut it appears that he only considers it hui^ful to cattlc§. 

Mawe, Lukok, and Esebwegge are, not botanists ;; yet the lat- 
< 

^ Palicourea Maregravii, N, , t There arc two species. 

Cong. t. ii. p. 48. § See Schultes, Mant. p. 226. 
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ter staid for a long time in tlie province of the Mines ; Lukok 
lived for ten years at Rio de Janeiro, St Catherine, Rio-Grande 
and S. Joao-del-Rey ; and it is to be supposed, that, if these au- 
thors bad meant to speak of some dangerous poisons, they would 
have made mention of them in their writings^ 

In reality, MM. Spix and Martius say,'in their interesting 
.tK^vels, that in the neighbourhood of Rio de Janeiro, the Cancer 
Uca retires arhdng the roots of the mangliers, to feed upon poi- 
sonous plants ; but the learned Bavarians do not name these 
jgl^ats ; and as the remark which I have cited occurs only in a 
note, it is to be believed that it is only the result of a supposition 
which, the authors have conceived, because they considered the 
crab iit question as a suspected animal. 

With regard to myself, I have met with many plants in my 
trai'els, which, in certain circumstances, and taken in certain 
doses, might prove very hurtful; some very active stimulants, 
acrid plants, E\iphorhiace(ty which often cause dangerous pur- 
gings, &c. I have received confirmations of the properties of the 
Timbo and Tvngny (Magoma puhcsccns and glabrata^ N.) ; 
and I have even been assured, that one of the Timboes was not 
only hurtful to fishes ; but that it might be dangerous for qua- 
drupeds, as well as for man, {Serjama kthalis^ N,), Several 
Rnbiaccw {Rubia noxla, Psycotria noxwy Pcdiconrea Marc^ 
gravii, N.) have been pointed out to me by the planters ; and 
always under the name of Erva de rata, as causing death in 
beasts that eat of them. The leguminous plant, which is call- 
ed Jacatupe, and whose roots are edible, is said to produce 
poisonous flowem. A Convolvulus, which I have found abun- 
dantly upon the shores of the sea, in the provinces of Rio de 
Janeiro, and of the Holy Spirit, is also asserted to be dangerous 
for cattle^ ' A sort of inebriation is produced, when one has 
eaten to excess of the fruits of the Myrtea, which is commonly 
named Cagmteira. The Mtomto of the Rio dc la Plata de- 
stuayt horned cattle. It appears certmn, that the Schmm 
causes swellings in those who sleep under its shade. 
Lastly^ I Iiave -been assured, that the root of the Mimosa, called 
Spongia, was a true poison, &c. 

These are undoubtedly dangerous plants ; yet, after what has 
been said above, it is clear that hitlierto no poisonous species 
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has been discovered in the southern parts of Brazil, that could be 
compared, for example, with the Tleute or the Anthiaus upar; 
and 1 would even be led to believe, that there is not proportion- 
ally a greater number of noxious plantadn tbfs^couu^ry, than in 
the Flora of our'i ^n. 

The .plant whicH* renders thee h 0 aef of th^ Buxine Sea 
poisonMis, is very ftr from beinga''|i»moii of tlie^first^order,^ 
is suifidently provediby the effect, which, aetSMdxilg ao^wlden- 
stoedt^ relatk>n, it produces upon goats; and, eonscquentlx, the 
species, whose juices frequently poison the honey of the £^f- 
gtuma wasp may very well be no more dangerous thmi the 
AzdkapofnPm. 

It is by no means piobable, that it is an Andromeda ; ibr I 
have seen no species of the family of Ericacece in the province 
of the Rio Grande, the Cisplatine province, and that of the 
Missions. It would still less be an Azalea^ since not only does 
no plant of this genus grow in the different parts of America 
which I have travelled ; but also of the hundred families that 
have been indicated by M. cle Jussieu in his Genera^ that of 
the Rhodaraceee is the only one of which I have never fbund a 
species in the course of my travels. 

Farther, my suspicions must fall upon a very small number of 
plaiiU ; for the one which had rendered the honey of the wasps of 
the Rio de Santa Anna poisonous, grew in that district problEibly 
only in h very inconsiderable apace of land, since, at the distance 
of some leagues from Rio dc Santa Anna, the honey of another 
nest of the J^cheguema wasp was no longer narcotic. It is even 
pretty probable, that the plant which often renders the hemey 6f 
the Ledieguana wasp dangerous, does not grow in bf 

Old Paraguay ; for Azzara, who speaks of the ihebriating borfey 
of the bee Catahatu, and w ho has very well described the kiost 
of the Leckeguanas^ does not say that the honey of these wacps is 
frequently dangerous. Besides, the same author fui^slies us 
with nU data regarding the noxIoUs plants of Paragtiay; tfAkfCe, 
among the pretty considerable* number of vegetafiies belonging 
to tjiat country, which he bbsei^rW on a' jburtiey, he does not 
designate any as possessed Of htutfol qualities." 

If I now Consult the exedtenr stwlc of M. "Die Candolle, upon 
the medicinal properties of plants, and the liest authors who 
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have written ppon the same subject^ and join to their observa- 
tions the fruit of my own researches, I shall find, that the num- 
ber of the families of phanerogamous plants, that produce nar- 
cotic species, the only ones which should naturally engage my 
attention, reduces itself to twenty, namely, th^ Menispcrmseie, 
Sapindacess^ Bapaveracese, Rosa- 

ce, UmlieiKfiMfi0e,^Cidiorace8e, Rhodoracese, Apocinett^ Sola- 
nacett,^ Sciofdtidarhieae, Euphorbiacece, Coniferee, Aristolucliisc, 
Irkie^ «&c. Casting a glance upon tlie species which I have 
c^Uh^ed in a space' of about 4*5 Portuguese leagues, from Be- 
lem to the Ibieuy, a space in which the Rio^dc-SantarAnna 
flows, I only find plants belonging to six of the above families, 
namely, the JEuphorbiaceWy ( Euphorbia papllhsa^ Microstachys 
rafrumssima^ Caperouia linearifiilia^ N.) ; JpocmeeB^ (among 
others the Asekpias fneUodora^ and Echites petreea^ N.) ; one 
Sapindaceous plant, SdanaceeB^ Leguminosoi^ and two Scro* 
phularl9t£dt. It is, therefore, to these plants, twenty-one in 
number, that my conjectures must refer ; but, as the Legumu 
nosas^ EuphorbtaceeBj and JpocineeVy do not belong to the ge- 
nera among which narcotic plants have been peculiarly desig- 
nated, 1 shall confine my search principally to the four Solanece 
{Nieotiaua acutiflora^ Solanum guaraniticum^ Fabiana ihymU 
folla^ Nierembergia graveolmSy F, ) ; the single Sapindacea 
( Pa/uUiusa australis^ N. J, the two Scfophularinea ( Stoinodia 
palustrk and gratidafbiiai N,); and of these it will be upon the 
Sapifidacea that I shall make my suspicion chiefly fall, because 
1 already know the narcotic eficcts which several vegetables of 
the same family produce in these countries ; and because the 
sp^^S which J have signalized was of all those which I have 
meatbned, that which flourished nearest the wasp-nest the honey 
of which was so iiearly fatal to me/ 

1 cannot close this account, without adding some obser^ 
vations which are not without importance. Dr Benjamiu 
Smitk Barton thinks that die poisoned honey injures the bees 
ihis is by no means probable, or at least it 
couIcLpot do so .to, them in the .same degree as to nlan. This 
honey, in fact, has bQe^;SUcked by the bees ; it has resided in 
their intestii^S they hav^ only ^coUected it, by returning a 
thousand and a thousand times to the same flowers ; and if it 
VOL. XIV. NO. 98. APRIL 1896. 
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could prove hurtful to them as to man, it is impossible to con- 
ceive that they would have stored it up in their cells* 

The American author, whom I have just cited, regrets his 
not knawing what remedies should be employed inluises of poi-*^ 
soning by honej^ki^ Of the three persons poisoned near the brook 
of St Anna, the l^vVaffected vomited after eating ; and, it was 
not until I had vomited myself, that I felt sensibly better. #i»If 
one of the two herds mentioned by Seringe died, after having 
eaten honey sucked from Aconitum Napellus and Lycoctpnum, 
he was the one who had not been able to vomit. It is 
fore very evident, that an emetic which should quickly rid the 
stomach of the cause of the evil would be the best remedy to 
which recourse could be had. 


Anx* VIII. — On the Structure and Nature of the Spongilla 
friabilis. By Robert E. Grant, M. D., F. R. S. E., F. L. S., 
M. W. S., &c Communicated by the Author. 

The Spongilla JrlahiliS of Lamarck, belongs to a genus of 
organized bodies, whose internal structure and economy are still 
unknown, and wliicli naturalists are at present undecided whether 
to place in the animal or in the vegetable kingdom. * It is a 
fresh water production, of a green or grey colour, soft, fibrous, 
reticulate, friable texture, irregular flat spreading form, and 
strong fetid odour ; it contains a turbid green-coloured gelati- 
nous-likc matter in its interstices, and creel branched fibres pass 
through hs interior, arising from its base, and projecting from 
its surface. Lamarck has distinguished this from the only other 
known species, Sp. pidvinata and Sp. ramosa^ chiefly by the 
marked appearance of these erect or longitudinal fibres, whicli 
arc seen in dried specimens, rising, branching, and radiating to- 
wards the surface, and beyond it. 

This animal or vegetable production is found spreading on 
rocks or other solid bodies, at the bottom of Ikkes, or on the 
sides of stagnant pools, and has been observed in various parts 
of 'Europey— in Russia by Pallas,— in Denmark by Muller,— 
in Sweden by Linnaeus, — in Germany by Gmelin, Blumenbach, 
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and Schweigger, — ^in dijfferent parts of Great Britlan and Ire- 
land, — it\ France by Lamouronx ; and probably it has not 
l)een lodted for on other continents. It grows abundantly in 
•Locliend neir Edinburgh, where I have procured all the speci- 
mens foi* the ^xperitiiajts and observations d|jifSlcd in this me- 
moir ; it is seen covering the surface of is^sfiy of the rocks and 
stenes on the east side of the lake, and enveloping the wooden 
posts at the north end of it, when the water is low in autumn ; 
it spr^Mids indiscriminately over every solid body it encounters, 
animal, vegetable, or mineral, and adheres so closely to 
them, that it cannot be separated without laceration. We ob- 
serve it more frequently, and better developed, on the over- 
hanging or perpendicular sides of solid bodies than on their 
acclivities or their summits ; this has relation to the position of 
certain large orifices on its surface, to be noticed hereafter. 
Though of a very delicate and brittle nature, it thrives on the 
most exposed ridges and prominent angles of rocks, which is 
probably owing to its usual depth from the agitated surface, 
and to the sheltered condition of small lakes, compared w ith the 
open sea, where the marine sponges thrive best on the sheltered 
sides of rocks. When young, it appears in small, round, convex 
spots, of a light grey coloured, soft, dowmy, substance, adhering 
to the surface of stones under water, or spreading irregularly as 
a flat woolly covering of a light greenish-grey colour, having a 
line or tw’o of tliickness, and an extension of one or two inches. 
But as it advances in growth, it becomes more compact in tex- 
ture, and of a darker sea-green colour, acquires a thickness of 
more than two inches, covers a continuous surface of several feet 
in length, sends up from every part of its surface irregular, short, 
compressed lobes, sharp ridges, thin lamina?, or cylindrical, small 
branches, rounded at their extremities, and it presents numerous 
very distinct apertures, of different sizes, leading into its inte- 
rior. From the looseness of its porous surface and internal tex- 
ture, and from its mode of enveloping substances in the pro- 
gress of its grdwth, we generally find in its interior portions of 
sand, mud, or gravel, shells of fresh water testacea, fragments 
of roots or branches of trees, tubularise, larva?, particularly of 
phryganese, innumerable animalcules, and different kinds of ova. 
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In its living state, the Sp. Jriabilis is so soft aUd brittle that 
it can scarcely be handled or lifted without tearing, feels slightly 
unctuous between the fingers, has a disagreeable smell, 

like that of stagnant ditches in t)ie heat of Glimmer, tastes cool^ 
ing without ail^^^arked flavouf, and ^iiicWy diffuses among 
the sdiva, leaving ^dtfy sbtne earthy particle’ Befwfeii the teeth ; 
it rinks slowly in water, appearing lighter thih 'tn’ost maebie 
sponges. When pressed, a thin riuny turbid gi^irii^h-CoViured 
matter eksapes, mixed with a considerable {Snrtion' of wat^^ and 
the remaining fibrous portion has a light gifey colour, aiKbsstiff 
gritty feel. When allowed to putrefy iii watef, a thick, fatty 
layer covers the surface of the fluid, the water acquires a tur- 
bid yellowish colour, the spongilla becomei^ of a blackish-green 
hue, and emits a most offensive putrid animal odour, fike that 
of the most putrid offiils. A portion of it, whether fresh or 
putrid, placed on a red hot iron, smells like burning skin or 
membrane, the soft parts are dissipated, and the fibriius residue 
becomes red hot, but does not consume ncr change much its 
form* The burnt remains of this substance do hot eflfei*vescc in 
vinegar, nor in nitric, sulphuric, or muriatic acids^ nor is their 
appearance in the least altered by these acids, although they 
are alleged by Lamouroux to contain more than half their bulk 
of lime. When the calcined remains, or even a portion of the 
fresh spon^lla, are rubbed with a smooth, wooden, instrument on 
the polished surface of glass, they leave innumerable very mi- 
nute permanent traces, which we observe, with the iteristahee 
of a lens, to be distinct streaks cut in the substance of the glass, 
thus indicating the presence of silica in the axis of this organized 
body. The soft green coloured matter contained so abundantly 
in this substance, in. its living state, when mixed with water, and 
examined under the microscope, is found to consist almost en- 
tirely of xfiimUe, granular, transparent bodies, like the gelatinous, 
matter of the marine sponge. The dried fibrous axis becomes 
of a pure white colour, and somewhat opaque,, by g few mihfftes' 
exposure to the intense heat of the blowpipe, but doris hot melt 
nor- lose its fibrous appearahee ; a’ porfidh- of tfie dried 
axis is rubbed on the baclt of the hand, H' excites an itching 
pain,, and inflamed spots with diffused redness, from its sharp 
spicula piercing the skin, and remaining in its substance. Nu- 
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nierous, small, yellow, globular bodies have bcea frequently ob- 
served in autumn, spread eveiy where through the substance of 
the spongiUa? and have greatly perplexed naturalists, — some con- 
sidering theiA as the grains of this supposed plant, while others 
regard them as ova deposited there by some aortic insects. 

Linnaeus, in hia Flora Suec^ca speaks of grains 

foiij^id in this fresh water plant in autun^ though in his later 
works he seems, to ^consider .these grains as foreign bodies, and 
the spongiUa as a, species of sponge. Lamarck and the Danish 
natu»dlist Vald, considered the spongilla to be merely a habita- 
tion constructed by the cristatella. Montagu, in the Wernerian 
Transactions^ considered it as a nidus formed by some aquatic 
insects, for the reception of their ova. Lichtenstein, in the 
Trans^ ^ the Nat. Hist, Soc. of Copenhagen, describes it as 
an agglutinated mass of the tubes of fresh>watcr tubularim, re- 
maining empty after the death of the polypi. Pallas speaks of 
it as a shapeless mass, possessing.no trace of life. Gmelin, like 
most of Lamarck^’s predecessors, places it in the genus Spongia^ 
and he makes the singular remark respecting the JriabUis^ that 
it serves as food for fishes. Lamouroux, in 1816, was satis- 
fied, from personal examination, that it is an animal resembling 
the group of true sponges ; but in his Eapos. Method, 1821, 
he expresses himself convinced, from more recent observations, 
and particularly from the effects of light, heat, moisture, and 
air upon it, that it differs entirely from the marine sponge, and 
is merely a fresh- water plant. Lamarck still considers its ani- 
mal nature as far from being established, and has removed it to 
a great distance iirmn the marine sponge. In tills country, some 
naturalists, as Dr Fleming, regard it as an animal distinct from 
the sponge, while oUiers spend their ingenuity in endeavouring 
to pi'oye it a vegetable. Schweigget has examined two species 
of spon^lla alive, Sp, pulvinaia and Sp, ramosoy and states 
that they possess a gelatinous crust, as distinct as that of many 
maienc spemges, and truly belong to that genus of animals; 
while, Blumenbach, who has performed many experiments on 
these substances ijn thejir living state at Gottingen^ hak not been 
able to discover a tr^ of anunc^l natiu^ in them, and belicyes 
them to be aquatic planj^s. 3ut npne of these writers have de- 
scribed to us its ii\jternat organization, nor afforded sufficient 
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data to enable us to decide either as to its animal or vegetable 
nature. 

The small, yellow, globular bodies observed by many natura- 
lists in the Spmgiltd JHahilia in autumn, are disfinctly visibler 
to the naked regularly spherical, about the size of grmns 
of sand. Linna&uaV^pares them» in size to the seeds of thyme, 
of a bright straw-yellow colour, rough on their external surfj^e, 
yielding a little to pressure, and quite elastic. 1 have found 
them present, and almost equdly abundant in the spongilla in 
September, October, November, December, January, and^gl^ 
ruary, but have not yet examined this substance in other months, 
to discover at what season, if ever, they are deficient. They 
are distributed very irregularly, but abound most in the deeper 
parts, where they frequently lie loosely collected in groups of 
about twenty or thirty ; they have no perceptible organic con- 
nection with each other, or Avith the substance in which they 
are imbedded. I have frequently found a portion of spongilla 
crowded with them, while another growing beside it contained 
none; and even the same portion sometimes presents them crowd- 
ed in one place, while they are entirely wanting in another. 
They seem to have no proper cell or particular disposition of 
the spicula for their lodgement, but fall out readily when the 
broken substance is moved gently in water ; and there appears 
to be no open passage leading to them from the surface, diffe- 
rent from the canals natural to this organized body. When one 
of these round balls is pressed between the forceps, it yields 
with some resistance, bursts suddenly, and a white, scmi-opaque« 
viscid matter is forced out. They produce no eflPervescence 
when thrown into nitric acid, no lime being contained in their 
tough cartilaginous capsules ; the capsules frequently burst af- 
ter remaining a minute or two in this acid, being contracted by 
it, like other horny or cartilaginous substances, before they dis- 
solve. The yellow, elastic capsules, viewed separately through 
the microscope, have a coarse, granular structure, and appear 
studded with transparent points^ as if porous,* but nothing is 
perceived ‘to escape through them by pressure, till they burst. 
Int bursting, 1 have several times observed the fluid contents 
force out a regular- circular portion of the capsule. When 
these yellow globules are exposed for a minute or two to the 
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flanie of a candb, they diminish to a third of their usual sizc^ 
become quite blaek, shining, and smooth on the surface, empty 
within^ r and very brittle ; this was observed before the time of 
Jjinnseu^*^ In this calcined state they produce no cfrcrvescences 
and undergo ik> cliange in the strongest acids,^ 

The soft matter contained j^ithin these ^jarflow sphere^, con- 
sistg of two or three hundred soft transparent gelatinous globules, 
adhering slightly together, and, when magnified by the micro- 
scope^jv^ry much resembling the spawn of a frog; there is like- 
wise small quantity of a thin colourless fluid, and some lively 
inonadc^s, as we find within the ova of most animals, but not, as 
far as I know, within the seeds of plants. When shaken gently 
in water, or allowed to remain a few minutes in it, the transpa- 
rent globules fall separate, and begin to dissolve ; on examining 
them with the microscope when thus separated, we observe that 
each globule contains about a Imndrctl very small white opaciue 
particles, which lie close together on one side of the globule, 
and occupy about a third of its capacity. The transparent part 
of the globules quickly and entirely dissolves, and the white 
opaque bodies they contained are observed strewed over the 
bottom of the water, partly adhering in groups, and partly iso- 
lated. I have not observed any change in these white particles, 
after preserving them some time in water, tliough they seem to 
possess tlie power of slowly changing their positions, when at- 
tentively watched through the microscope. 

The yellow splieres whose contents have been described, did 
not undergo the slightest perceptible change in external appear- 
ance, or in the nature of their contained^ matter, during six 
weeks rest in rain water, frequently renewed, from the middle 
of October to the end of November, although the true ova oi’ 
the spongilla were growing and spreading on watch-glasses im- 
mersed in the same vesselti^ water. And what appears a re- 
markable ,circumstance, whether these bodies be ova or grains, 
thair colour, size, structure, and contents, were precisely alike, 
during all the«sb( montlis I have yet been able to examine the 
spongilla alive ; — those takeq from tlie spongilla in February 
presented the same appearances, externally and internally^ as 
those of September. They dilfer from the ova of every marine 
sponge I have yet observed, in their strong cartilaginous cap- 
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8ule, and soluble, gelatinous globules; they differ entirely in 
colour from the substance in which they are found, the spon* 
gilla being of a deep sea^een or grass-green colour, while they 
are of a lively straw^yello#; and they do not develoife themselves < 
into young spoafgUse, as some would lead mto suppose, in the 
same eircUmstanoS^tch evolve «the true ova^of that animal. 
Different kinds of th^ bodies appear to occur in the fr^. 
water sponge Linnaeus describes them as shining, bluish glo- 
bules, abbiit the size of a gruti of thyme, in the Spcmgia^acus- 
tris {SptmgSkt ramosa^ Lamarck), and as green gelatihous 
grains in the Spongia fluviatilis (SpofigiBapulviMtin, Lamarck). 
Lamarck states, that small, yellow, gelatinous gndds are 'found 
in all the speciea Those found in the SpongiUa JHabUia of 
Lochendare tough, hard, yellow sj^eres, filled with transparent, 
soluble, gelatinous globules. Lichtenstein considered them as 
the ova of the Tuhularia svltanay Blumenbach, as appears from 
Schweigger's account of his MS., although lie is represented by 
the French writers as having mistaken them for the germs of 
the cristatella. From tlie doubtful nature of these bodies, and 
their appearing in the same state of development for at least six 
suocesrive months, their existence in the spooigilla cannottwith 
propriety be adduced in proof of this substance being a plant, 
as is done by Lamouroux and others, nor to prove it an .animal, 
as was formerly done by Lamouroux, and is at present by La- 
marck. 

The external surface of the spongilla, like thatof the marine 
sponge, is covered with numerous, open pores leading into its in- 
terior. The pores are mentioned by Linnmus and Gmelin in 
two of the species, Sp. lacustris and Sp. JluvUxtiUs. They are 
so conspicuous on the surface of the SpongiUa puhoinata, that 
Latnar^ has introduced tbeht into the definition of diat species. 
On the surface of the recent Spong&a/riabiUs they are virible 
at the distance of twenty inches, and are quite dktinot from the 
large apertures seen between the lobosand tnmidies, wfaidi have 
probaUy alone been observed. They are distiibhted ieregular^ 
ly over the whok SKirface, and aee surrounded bjrprcgeoting, 
naked fibres, very distinct in tins species. They iqipear op^ 
round, and smooth on their marguis, though they qre earily ob- 
lUeratid by handling this delicate substance, or by the natural 
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collapse of their very soft margins. By placing a thin layer^ cut 
from the surface under the microscope, we perceive that eacli 
pore, besides its projecting defending fasciculi, has its margin 
•supported loose spieula lying parallel with the surface, and 
placed round the openings The bc^nding fasciculi of the pores 
consist of so lew spieula, an^ these are &o^>HkMsely .connected to- 
gether, that ithe wlmle surface wants the ^mpactness which they 
produce in; thc^ mmaa sponges.' These openings arc not the 
cells of^ polypiir nor can we discover hy the microscope any trace 
of cilirn on their margins; but their whole internal parictcs are 
closely . oDVered by ^the Same minute, granular bodies which line 
the pores^ and eaoids of the marine sponge; and on viewing these 
bodies ddewaya, we observe that they project from the margins 
towaida tke^centre eS the opeiungs, more distinctly than in most 
of the latter wophytes. By examining their horizontal sections 
taken successivdy from the same part of the spongilla we discover 
that its pores are only the open entrances to canals which mean* 
der through the body, enlarging in their diameter as they pro. 
ceed, tilLthey again reach the surface. The wide extremities of 
the canals are the fecal orifices, which are seen of uncommon 
magnitude, opening on the depressed parts of the suriace between 
the lobes. The granular bodies which line the whole of these 
canals from the pores to the fecal orifices, are connected with 
each Qther» and with the parietes, by means of a very soil, trans- 
parent, green^coloured, glistening matter. There are obviously 
fewer granular bodies on the surface of this gelatinous matjter at 
the fecal orifices than elsewhere ; and when we examine U with 
highly magnifying powers in that situation, it appears quite ho- 
mogeneous, without fibre cor grain in its texture. The internal 
canals are every where , bounded and supported by the kngitu. 
dinfd^bms^ and by single transvei^e spieula, which pass across 
from one faswulus to another ; at the extremities of the canals 
the pvojacting^erect, longitudinal fibres have a slight convergence, 
boSh mround tbejpores and fbcal orifices. The single transverse 
8[Hcida together the lonptudinal fibres^ are almost in- 

vifflUeto the^imkedeye ^hence^ia dried e{m:;imens dfd^^ Spon^ 
gUla friabHiSi^O wbole^akelelcm appmura to be composed solely 
of longitudinal fascicuHf rising &om ^e^base^ and branching to* 
wards the surface. These two kinds of fibres are connected 



2T8 ' J}r, Grant on tfte SiriuM^c and, 

with, aiKl almost imbedded in, the glistening matter lining the ca- 
nals, and they assist,, by their natural curvatures, in ^ving a 
roundness to these passages. The fecal orifices, in this species, 
are never raised to the extremities of projecting papillae, andr 
have no regujarity ot form, size, pr distribution. They may be 
compared with thos^f the Spang^a panicea^ preferring to open 
on the deeper parts caS.he surface \ and, like that sponge, y;iis 
substance tlirives best wliere its free surfi^ce hanga down in a 
vertical position, as when it spreads on the overhan^Ug sid^ of 
rocks, or on the imder surface of wooden planks. . 

Urom this striking resemblance in structure and general ap- 
pearance between the spongilla and the marine sponges, a re-, 
semblance which probably I would never have detected in this 
soft substance, wiljhout adopting every precaution which expe- 
rience had shewn to be necessary in the examination of the lat- 
ter zoophytes, I was naturally led to expect the same currents 
through its internal canals which are so obvious and well known 
ill the true sponge. The shaking of this brittle zoophyte in 
carrying portions of it from the lake to be examined under the 
microscope in my apartment, injured so much the organization 
of its soft parts, as to baffle my first attempts to discover its cur- 
rents. At length, however, I succeeded by examining ^lortions of 
it on the ride of tlie lake, the instant they were cut from the 
rocks. On placing an entire portion of it perpendicularly in a 
glass of clear water, and in perfect rest, I observed, with a lens, 
through the sides of the vessel, not only particles of matter 
driven with rapidity from the large openings between the lobes 
and ridges, but likewise floating particles distinctly drawn in 
through dm lesser openings, distributed on the elevated parts of 
the surface. 1 afterwards succeeded several times in preserving 
such piU’tions of it as had lob^s or brandies projecting frmn their 
surface, so entire as to exhibit their currentsdn my apartmej^ for 
nine hours, after, their removal from the rocks. On cutting off 
these uninjured lobes, and placing them successively under ,tlie 
microscope in a watch-glass with rmn-water, l obsierved the same 
regular and constant etreams from the small fecal orifices placed 
at different distances abng their surface, the same feculmit mat* 
ter accompanying the-streams, and the same motionlessM State of 
the mass during their flow, which are observed in . the marine 
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sponges. The pores of the lobes are nearly as large as their fecal 
orifices, and currents are as distinctly seen fiowing into them as 
from the latter openings. I have not been able to excite this sub- 
stance to ^y kind of spontaneous motion, and Blumcnlrach 
seems to have been as unsuccessful with those he ex[ierimented 
on at Gdttengen ; nor have J[ found any ^fibrence of tempera- 
tiype between it and the medium in whidfi it lives. 

The fibres forming the axis of the Sp. friahtlis consist of mi- 
nute Ibiliceous spicula, which are as regular and constant in their 
forms as the ultimate crystals of a mineral, or the spicula of 
other zoophytes, and might, like these, be employed to distin^ 
guish known species, or to discover new. When we examine a 
thin layer of the recent spongilla under the microscope, we ob- 
serve the spicula placed like a frame- work round all the open- 
ings, in the order best calculated to prevent these passages from 
changing their dimensions. By agitating a ^xjrtion of it in wa- 
ter they fall asunder, and may be procured separate from the 
soft parts, but not in so pure a state as when they arc obtained 
through the metllum of acids. On allowing a portion of spon- 
gilla to remain for a short time in a watch-glass with nitric, sul- 
phuric, or muriatic acid, the animal matter dissolves, and the si- 
liceous spicula cover the bottom of the glass like minute shining 
crystals. They may now be washed, and their symmetrical forms 
examined under the microscope ; or they may be dried between 
plates of glass, or thin scales of mica, and thus preserved for ex- 
amination or comparison at any future perkxl. In this species, 
the spicula have all the same form, and are mostly of one size. 
From this circumstance, and from llie w^ell-marked characters of 
the Sp.friabilds^ and its abundance in most inland countries, its 
spicula may be adopted as a convenient and fixed standard ^>f 
comparison for the description add measurement of the spicula 
of every other zoophyte. 

They are transparent, colourless, cylindrical, very slightly and 
regularly curved, pointed at both ends, tubukr, hard, and brit- 
tle. They staitcb glass, suffer no change in nitric acid, become 
inflated like a bottle, and burst by the sudden action* of the blow- 
pipe ; domot alter their forms in diedeast by drying,, and db not 
consume by heat. In their moist state they have a shining, vi- 
treous histre, and appear through the microscope as if wild and 
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homogcneousthroughout; but, on being heated or dried, they lose 
their lustre, become less transparent, and of a grcyisii^white co- 
lour, and a distinct cavity is observed within them, extending 
from one point to the other, and occupying about half of their « 
diameter. From the appearance of die sharp pmats at the ex- 
tremities of their axau and from th^ir bodies inflating and burst- 
ing by sudden heat, tn!hr internal cavity seems to be complet^y 
dosed at both ends ; and from the homogeneoua end solid ap- 
pearance of the sjuoula in their natural state, tliey saemtfto be 
then tilled with a soft matter, decreasing in density from the cir- 
cumference to the axis, which may contribute to their strength 
and flexibility. When we place any object, measuring iialf a line 
in length, among these spicula under the microscope, wc perceive 
that it requires four of them to extend the same length as that 
object ; thus shewing each splculum to be the eighth of a line, or 
eightieth of an inch in length, and their diameter measured in 
the same way, is about the fourth of that of a human hair* As 
the spicula of this zoophyte are of a middle size» between the 
large and the minute, their dimensions might be assumed as 
unity in the measurement of other spicula ; and from the con- 
stancy of ihe forms, and dimensions of these elementary parts pf 
the skeleton, their description would form an important charac- 
ter in the definition of every zoophyte possessed of spicula. 

Each longitudinal fasciculus, which appears to the naked eye 
as a single fibre, is composed of about ten spicula adhering close- 
ly toother in a body, a like number being added to their extre- 
mities to an indefinite length. These spicula adhere to ^h other 
throughout their whole length, and are not earily separated by 
agitation, or by repeated maceration in hot-water ; but their con- 
necting matter is quickly dissolved in strong acids, which might 
lead us to believe, that it differs /rom the common gelatinous 
matter of the spongilla. The waving direction of these fasciculi 
is produced by the curves of one set of spicula being turned op- 
posite to the curves of the next adjpunng, an4 so op in a copjir 
nued series. The sipgla trwyerse spicu)i^ which, connect the 
longitudinal fibyes together, gepei^hy pierce completely through 
these strong groupSi to secure ,a .firpier adhesion, The forms 
and nature pf the ultimate spicq|a, and the^gcneral construction 
of the skeleton I have always found to be the same, whatever 
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might be the external appearance or age of the spongtihl, oi- 
the part of the lake from which it was procured. The curves 
of the spieula have a relation to the rotundity of the canals and 
' c^nings, and their diatp points "relate to their function of de- 
fending these pasaagi^s. Thif whole ftrrangement of the spieula, 
around the caftals^' shows that: di\sse are not accidental passages, 
fiMBned by worms or aquatic insects in^a vegetable substance, 
and,belps to prow, that its currents are not produced by any 
forei^ intruders, though this substance is infested with myriads 
of ciliated animateules, which are constantly producing currents 
to attract their prey. In place of the phosphate of lime of the 
higher orders of animals, or the carbonate of lime of the lower 
orders, we ImVe seen that silica is the earthy matter of the ske- 
leton of this zoophy^. The same is the case with most of the 
British marine sponges, and with some zoophytes which possess 
polypi. This earth is secreted by many plants, but I am not aware 
that it has been observed in the form of symmetrical, tubular spi- 
cula, composang the axis of any substance in the vegetable king- 
dom. 

By a little agitation in water, the gelatinous matter of the spon- 
gilla>'esolvi6s itself almost entirely into minute, pellucid, green- 
coldurcd granules, which have a singular tendency to reunite. 
When allows to remain for a few hours at rest, they unite into 
a compact, dark green, velvety membrane, perfectly resembling 
the Osdltatoria viridie^ Vauch. and attach diemselves to the bot- 
tdiri bf the vessel. When a few of them are placed in a wateb- 
gtiss with Water, they form themselves into minute spheres, be- 
ing constantly rolled to and fro by the animalcules, from which 
it is heai’ly impossible to free this substance. The minutest of 
thc'^granukv bodies, when viewed through the mierdsebpe, are 
seen to have a distinct power of locomotion. Their slow motions, 
in this separate state, are probably produced by the same organs 
which th6y etaplby to produce' the currents, wheh attached to 
th€ tildes 'of ^tbe Tbevfioft matter of the spem^Ok does 

not sC&mifb'pb^^s distilktih^hiblr^tious dUat, hut is a little 
md^e ^nsistcilt;'i4Hd'hils k ghkfeffihg ^ is in 

contact With iVi vhidi'1^^^ aS^tritMn the cailals^ 

and on the buier’'Stfrf3itfe df Hilf minute por- 

tions of the gelatinous matter assuining naturally a spherical 
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fomi^ within the living spongilla, in the parenchymatous soft 
substance, between the internal canals. They appear to be the 
ova or germs of this substance, —they contain no spicula,— and 
the microscope detects nothing in their structure buf transparent' 
granular bodies, like those lining the canals, connected together 
by gelatinous, homog^eous matte;?. During October and No- 
vember, several of th^ spherical, translucent, greybb-greenieo- 
lourcd globules, attached themselves to the *bottoni of watch- 
glasses, in which I had placed broken portions of spongillK, and 
when fixed, they spread, and exhibited the same phenomena of 
growth, presented under similar circumstances by the ova of the 
marine sponge. They are not quite so large as the yellow car- 
tilaginous balls of the spongilla, above described ; and,, when 
they first lose their spherical form, and l^gin to spread on the 
glass as a thin, transparent film, we distinctly perceive, even witli 
a single lens, that tliey contain no spiculura. With the micro- 
.scope w^e can observe the position, size, and form of each spicii- 
lum, as they successively make their appearance in the spread- 
ing circular film. The spicula first formed were generally two 
or three, lying close and parallel to each other, and extending 
from the centre towards the margin of the ovum. Afterwards, I 
observed single spicula make their appearance, quite isolated, in 
different parts of the ovum, and often at right angles to tlie ra- 
dius of the place where they lay. The radiating double spicula 
aie probably the beginnings of the longitudinal, erect fascicula ; 
and the others the single transverse spicula. The spicula first 
formed in the ovum have the same form as the adult spicula, 
and appear greatly disproportioned to the small size of the 
ovum. 1 have never observed a spiculum enlarge by growth, 
after being once formed. The ovum, in spreadirfg, changes its 
circular form for an oblong dir irregular outline, but its spread- 
ing margins are always surrounded with a very thin homt>gc- 
neousfilm, while its ^anular bodies and spicula occupy chifefly 
the convex .middle part. I.have observ^y however^ spidila 
quite isolated make thdr appearance in the spreifding marginal 
film. Nonb of the spicula are >ever^ observed to 'dhoot their 
points naturally through the surface, or beyond the margin of 
tlie ovum ; altliough the sli^it agitation of (hanging its w^ater 
from time . to. time, soon causes many of them, already formed 
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witbin the ovum, to project beyond its surface. This renders it 
probable that all the spicula, even the naked groups, projecting 
round the pores and orifices, were originally formed within tlic 
surface of thb soft matter. Analogy leaves no doubt, that these 
ova or spherical portions of gelatinous matter, when ready to 
separate from the panels oj^ the canals, ^re delivered by the 
cuyents through the large fecal orifices as in the marine 
sponges ; but I have not detected any cilioe on their surface, 
nor se%n them swim about by their own spontaneous motions, 
like many marine ova, before fixing themselves. The ova were 
nourished only with rain water, while the spicula were succes- 
sively forming in their interior ; which show’s that these simple 
gelatinous globules, in which neither vessel nor fibi*e are discer- 
nible, have the power of secreting^siliceous tubes from that pure 
element. 

The Spanffilla friabilh has thus a close resemblance to tlie 
marine sponge in its siliceous spicula, gelatinous matter, granu- 
lar bodies, pores, internal canals, fecal orifices, currents, fecu- 
lent matter, and general mode of growth, whetlicr in the stale 
of an ovum, or in the adult state; and, as the transition from the 
sponge to the Alcyonium by a new genus has been shown else- 
where, w^e have thus a regular and beautiful gradation from 
this simple substance, to the most complex polypiferoiis zoo- 
phytes. Although in every respect a sponge, it has a more im- 
perfect structure than any of the marine species, which is obser- 
vable ill the sameness and feeble attachment of the spicula, in 
the great size and defenceless state of the pores and fecal ori- 
fices, iu the general looseness of its surface and internal texture, 
— in the softness of its gelatinous matter,— -in the want of cilia' 
and spicula in its ova, indeed in every individual characteiv 
From this greater simplicity of strdctiire, we are forced to con- 
sider it as more ancient than the marine sponges, and most pro- 
bably. their original parent ; and, as its descendants have greatly 
improved their ^organization, during the many changes that have 
taken place mfUieoomporition of the ocean, while the spongilla, 
living constantly in tlie: same umdtered medium, has retained 
its primitive simplicity, it is highly probable that the ^ast 
abyss, in. which the ^n^&i originated and left its progeny, was 
fresh, and has gradually become saline, the materials b^roitglit 
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to it by rivers, like the salt lakes of Persia and Siberia. The 
want of contractile power in this zoophyte, and the absence of 
all organs for seizing pray, show that it is nourished only by the 
particles of organic matter suspended in water, eft: by the ele- 
ments of that fluid, which is further indicated by tlie constant 
streams through its body, and hy the development of its ova, 
when supported only Vith rain water. The great loosenesa»and 
softness of its texture, and the width and defenceless condition 
of its openings, which now render the ^ngilla a safe Retreat, 
and a convenient magazine of food for niyrii^ds of animalcules 
and aquatic insects, and a fit receptacle for their ova, obscurely 
indicate the unpeopled state of the waters of the globe, and 
consequent absence of these numerous assailants, at the period 
of the first formation of this zoophyte ; and its aptness for secre- 
ting silica, and the abundance of that earth in its skeleton, show 
the period of its creation to have been nearly synchronous with 
that of the siliceous or primitive rocks. 


Art. YjL,— G eneral Reflecticms an various important subjects 
in Mineralogy, By Fiibdeuxck Mohs, Esq., Knight of 
the Order of Civil Merit, Professor of Mineralogy /it.Frey- 
berg, Fellow of the Royal Society of Edinburgh, of the 
Wernerian Natural Society, &c. (Concluded from p. 28.) 

The natural-historical .resemblance of several species consists 
in their greater or less agreement in regard to their natural- 
bistorical properties. In order to find out this agreement, we 
must conrider the species as wholes (which they are, according 
^o the general idea developed above), and not in single varieties^ 
but as complete as possible i in the same manner in which the 
botanist and zoologist have to compare the complete species of 
plants and animals, before they can judge rightly of the genua 
Thus, a representadon is produced, in which all tbe'rin^ 
nexions of certain natural-historical properties to*be met with in 
individuals in some respect ifisappear, and are mdted together 
intw a kind of mean ratios* This original representation of the 
species, as it may be called, is different from the id^ of the spe- 
cies, which only shews what the species are, and also diffevent 




various important subjects in Mineralogy. 986 

from llic character and the general description. It is not capable 
of being janalysed, or reduced to single characteristic terms or 
marks ; and hence it sliould be considered only as a whole, tak- 
• ing it in ite compass, An example^ taken from the 

species of Man, i>vlucJa is necessarily familiar to evary body, may 
serve to illustrate this* If ^ speak of man in gonerah, we do 
not reflect upon ,my indi\idual, or a single relation of size, co- 
lour^ CQuntetianee, &c.; nor upon the European, the African, 
&c. ; i^tUl loss upon the Englishman, the German, the French- 
man, the, Spaniard, fi^c. ; but, as it were, upon a mean term of 
them alj, wflich can never be represented by any individual, but 
necessarily requires the whole species. In like manner, the re- 
presentation of the species of Augite (paratomous augitc*spar), 
does npt apply solely to diopside, or to augite, or safalite, or 
omplia/ite, or to any othci* particular variety, but to the whole 
species, ^wbich^ can nev,er be observed as a single body in nature. 
We may easily concci\e that these representations are not ex- 
actly the same in every individual ; nay, that there are not per- 
haps two people that possess them precisely similar for who 
could determine this point ? They must therefore be different 
from thedclea of a circle or a square, which ari^aot different in any 
two individuals. But nothing depends upon this perfect equa- 
lity, .because there are resources in Natural HUtory dial arc in- 
dependent upfniithis difference of conception in different persons, 
not only for deciding in what species a particular individual 
should be included, but also for producing- the general concep- 
tiontiof the epecies, and of which we shall have occasion to speak 
more at large. One thing only remains to be observed in this 
platie, whiqb is, Uiat these representations of the species cannot 
be- obtained by waj/r of abstraction, — ^for, by that process, every, 
thing, would eitherJtie lost, m?, at least, so little would be left, 
that 4 could, be of no furtbpr« service in Natural History* 

.;;i:i^ gomf^risoqi in nsggrd to the natural-historical similarity, 

original represantarions or con- 
ceptioas»of ootnaide to a cer- 
tain mdsntt m two or 

more species, dMW form <»* hdimg to a 

genus, of representatiomof 

voi;.. XIV* ^4 AFBiZt 18S6. • x 
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the same kind, having only a greater.>extent The mineraLking- 
dom contains many wdi^known examples, of. genera^ Thp^ 
who may compare the ori^al representations c£ the augitc 
(paratomous angite-spar) with the bomblendf (hemiprismatip « 
augite^^tpar), will find them to agree so very nearly, as tq, render 
it often necessary to examine certaip particular characters, before 
it can be di^vered to, Vhich of the. two species the varieties ]je- 
Idng although this is a subject which it is not our purpose,. ,tP 
examine in the present place. ^ 

The ^rcumstance of the degrees of naturali-historical simila* 
rity not lieing equal, is not merely unprejudicial tp its employ- 
ment, but has rather the effect of rendering it more general. In 
this manner the natural-historical resemblance becopies the ge^ 
neral principle of classijicatim ; that is to say, it furnishes the 
means, according to its more distant degrees, pf forming repre- 
sentations still more general than those of the gc^s, should this 
be of any use in Natural History. Geometrical similarity is ab- 
solute, and does not admit of higher or lower degrees. Two 
triangles are either similar to each other, or they are not similar : 
we cannot say that two among a number of isosceles triangles, 
if they have not equal angles, are more similar to each other 
tb^n to an equilateral or a scalene triangle ; or tl^at a four-sided 
figure is more like a triangle than q pentagon, or a circle. For 
wherever there do not exist equality of angles, and equal pro- 
portions between the sides that are similarly ^tuate, nether 
can any general similarity exist. The exactness of this idea de- 
pends upon the circumstance that geometry takes account,, and 
compares the differences, of only cm property, exten^on. ..Na- 
tural History, on the contrary, must reflect upon aU the physi- 
^cal properties of the objects considered ; aiid this is the rea^n 
why the same determinate meaning cannot h^ attached to it here, 
which it would have, were we permitted to confine ourselves to 
single properties. In Geometry t^o cla8sific8|ion .cpuld be ,pro- 
du^ (and it would be superfluous<|. however) by mesms pf^the 
idea o£ siqubirity, because this idea^doe^ not ipidude whhin it- 
self a vifriety of Cerent degrees; where®, 

^ere,a classification is indispensable^ the postibili^^^of af^ving 
^ione, which may he ooosistent m all its eq|i^ely dgpem^s 
upon the different degrees of natqral-histoiieal i^ntilari^^^ 
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It might be objected to the application of the natural-historical 
resemblance as a principle of classification, at least in the mineral 
kingdom, that it does not contain any thing from 'which we 
might learn whether a particular individual belongsmto one or 
another species or genus ; and certain characteristic terms are 
then selected or fixed upon, in the replantation of the genus or 
species, by which this purpose could Ibe accomplished. This 
mode of proceeding, however, becomes the means of introducing 
inconsistencies and difficulties of various kinds, traces of w'hich 
we also find in the other departments of Natural History. The 
reason of this is, that two most essentially different subjects have 
been confounded with each other, the original representation^ 
and the character of the species or genera. The first of these 
consists of the essential unities of tlic system, and is produced 
by the application of the idea of species, genus, &c. to nature ; 
the second yields the means of distinguishing these unities, and 
serves to collect the single individuals found in nature within 
the compass of these ideas. If both arc improperly joined, and 
employed at the same time, neither of them will be found per- 
fectly to answer the purpose, and we shall be reduced to the 
necessity of considering bodies in unnatural connections. The 
natural-historical resemblance, upon which the original repre- 
sentations of the genera, and the higher unities of classification, 
are grounded, must therefore be confined, as a principle of clas- 
sification, to these higher ideas, and, as such, is perfectly suffi- 
cient ; whereas the determination of individuals requires another 
process, dependent upon different considerations. 

This principle of classification is confined to Natural History, 
but is the same in its three departments. If wc intend to clas- 
sify natural productions in another science than this, we must 
first have a peculiar principle belonging to the science in ques- 
tion, although the species remains the same ; for this, determined 
according to natural history principles, or corresponding to the 
nafural-histoAcal determination, is the general object of ^ery 
clasmficatim. In a chemical classification of minerals^ therefore, 
we must not expect oar require that the chemical genera, orders, 
,&c. should correspond to the natural-historical ones; still fess 
should we, in order to avoid or rc.medy the discrepancies which 
may arise, employ both principles, the natural-historical and the 

T 2 
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chemical, at once, or unite them, as has almost universally been 
the custom in what are generally termed Mineral Systems ; for 
such a practice is in every respect reprehensible, nor has any 
thing simillr to it ever been tolerated in Zoology or 1)otany. 

Having obtained the idea of the genus in Natural History, we 
may immediately proceed to that of t^ie mineral kingdom, without 
the intermediate steps of the orders and classes. Thesej however, 
are very useful in collecting the individuals within their respective 
classes, and are produced in the same way as the genera. * The 
Orders, in particular, are very easily recognised in the produc- 
tions of inorganic nature, and they correspond to the Natural 
Families of the organic kingdoms. It is to be expected, that 
greater advantages will yet be obtained from them, for the study 
of Natural History, when they are more completely known. 

The Mineral Kingdom is a series of natural-historical genera, 
and the Mineral System is its exposition, by means of the syste« 
matic unities of classes and orders, which are produced by em- 
ploying the more distant degrees of natural-historical resem- 
blance. The mineral system is therefore the systematic exhibi- 
tion of the natural-historical resemblance, as observable in the 
mineral kingdom, or of the connection established by nature a- 
mong its products, by means of this resemblance. In this re- 
spect it is called the Natural system, because in fact it expresses 
nature in this very remarkable relation. From reasons stated 
above, this cannot be called the system of Nature, although it 
seems to approach very near the idea which is connected with 
that expression by several writers. But it is the only one wliich 
deserves the name of a system ; for those divisions of the natural- 
historical productions, which are commonly called artificial sys- 
tems, ought not to be designated by that name. Though they 
may be useful in various respects, and applicable also in the 
mineral system, provided we have already formed a correct idea 
of the natural-historical species ; yet, they do not conduct the 
exhibition of nature according to the natural-hlstfirical similari- 
ty explain^ above, and do not therefore possessT any truly na- 
tural-historical importance. They would not in this place have 
been at all attend^ to, were it not for explaining the above men- 
tioned confusion ; for in these artificial systems, the idea and the 
character are in reality the same thing, and there is nothing left 
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of those original representations of genera, &c. nor of the natu- 
ral-historical resemblance, upon which they depend. By the 
distribution itself, we determine the single characteristic marks 
which confain those ideas. The reason of the prevailing confu- 
sion is, that the classification, or the production of the general 
idea referring to the natural system, and the division, or the 
characters of the artificial system, were not sufficiently distin- 
gui^ed, or because it was expected that both of them should be 
found subservient to the same purposes. In every attempt, 
therefore, to construct systems, that may answer the purpose for 
which they are intended in Natural History, we must choose 
either the one or the other, and carry it through the whole range 
of our information with perfect consistency, as we should other- 
wise obtain a mixture of both, which, though it is less objection- 
able than the union of the natural-historical and chemical prin- 
ciplasjjiiei the so-called Systems of Mineralogy, and may even in 
some%ispects be useful, yet cannot be regarded as satisfactory 
in the present scientific state of Natural History. 

In regard to the Natural System, we must finally observe, that 
there can be (mly one of that kind, and that it is impossible 
different natural systems should exist, because there cannot be 
different kinds of natural-historical resemblance. All the at- 
tempts toward constructing it, must, however, be acknowledged 
to be mere approximations to it, the difference of which is 
grounded in their own imperfection. 

The natural system, the only one of which *we intend to speak 
at present, having once been completed, we have next to endea- 
vour to connect its unities with certain words, by which the ideas 
and representations may be so expressed as to be conveniently 
applied in writing and speaking, that is to say to construct a 
nomenclature. Nothingisso well calculated to furnish us with an 
idea of the situation in which Mineralogy has hitherto been 
placed, as the consideration of what is usually called its Nomcn- 
ckitune, and of the method daily employed in forming new 
names. Mineralogists seem to be agreed in considering those 
names the best which have no s^niHcation ; and if we reckon 
among these the names derived from colours, persons, localities, 
and other acdi 9 ||l|||tol circumstances, the truth of this opinion can- 
not be demedjllllll^is does not throw a favourable light on the 
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names which have a signification, and which are of tW6 different 
kinds. Some of them refer to the connection of the different 
natural productions, in regard to their resemblance, some to 
their chemical composition. The employment ot the lat- 
ter, which belong to a science entirely different from Na- 
tural History, clearly demonstratcst* that the science in which 
they are employed is yet far from being an independent one^; 
and this is perfectly confirmed on farther examination. T 
connection expressed by the former, is either entirely incor- 
rect, or at least does not refer to the system, in which the 
names and denominations are applied. They produce errone- 
ous conceptions, and hence are still more objectionable than 
those that have no signification at all, particularly for begin- 
ners, who are not yet accustomed to the examination of mi- 
nerals themselves. To be convinced of the truth of these obser- 
vations, we have only to reflect upon the names of bleitfland 
hornblende, of cross-stone, and iron-stone, of heavy-spaif%chil- 
lerspar, adamantine-spar ; of white, green, yellow, red, blue, 
black lead- ore, fahl-ore, cube-ore^ red manganese-ore, grey anti- 
raony-ore, and many others. 

In every science, but particularly in Natural History, it is ne- 
cessaiy to give a signification to >vords, and, therefore, really to 
express something by them ; the question therefore is now, What 
are the things that should be expressed by the nomenclature in 
Natural History in general, and more particularly in Minera- 
logy ? There are^wo objects to be attained in respect to this. 
The first is to denominate the species, or to determine the ob- 
ject of which something is to he said ; the second is to indicate 
the connection which exists between them, in regard to their na- 
tuVal-historical similarity in the natural system, for this is the 
ultimate end of all the endeavours of naturalists. Any nomen- 
clature confined to the former of these purposes is a trivial no- 
menclature ; it does not presuppose a system, nor any scientific 
disposition of the species ; whereas that in which both a^ 
united, and^ which, therefore, refers to a system, will represent 
that system, and be called on that account, being the only 
scieif^ific one, the systematic nomenclature. 

In those sciences which give scope to Ini|hhesis 'we ^ 
nerally prefer such expressions (names and as 
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are free from every thing hypothetical, that they may not be 
subjected to changes, which are inseparable from such sciences, 
and hence might become prejudicial or form impediments in 
their farther development. This does not apply to Natural 
History ; for when pure, that science does not contain any thing 
liypothetical, hypotheses beii^ only introduced by the intermix- 
tiyje of other sciences. The naturaUhlstorical resemblance it- 
self, the only thing which might be objected to, in reference to 
this slibjcct, is as far from being a hypothesis, as the laws of 
combination or the connection among the regular forms of a spe- 
cies. The hypothetical denominations of other sciences do not 
therefore allow any comparison with the systematic denominations 
of Natural History. 

In Mineralogy the systematic Nomenclature has been treated 
with indifference, or altogether slighted ; nor have minera- 
logists even given themselves the trouble of attempting to com- 
pose such a nomenclature. The reason of this is, that minera- 
logy itself was treated not as a science, but as an aggregate of 
various kinds of information, — a sort of mixture which would ad- 
mit every kind of knowledge to be introduced, and in which no- 
thing could be placed wrong, because in such a disposition there 
could be no order. If we endeavour to give a scientific form to 
this aggregate, which has been but too generally considered as 
a science deserving the name of Mineralogy, it becomes neces- 
sary to effects a complete transformation of the whole, and also 
to construct a systematic nomenclature, which becomes indis- 
pensable, whenever we leave the path of empiricism, as has been 
amply demonstrated by experience in Zoology and Botany. The, 
application of a systematic nomenclature, however, is iinpossible, 
unless Mineralogy possess a scientific form, and it is for the use 
of the science as such alone, that iC is intended ; nay, it would 
be pedantic to make use of systematic names where science is not 
the object, j^d where the names most easily understood are. 
those used in the doily intercourse of life, or by the common 
min^r* , , , 

But to the student systematic nomendature is indispensable,, 
and of the highest utility; because it not only keeps in his nubd 
a vivid picture of the connection existing 'between the objects . 
named, and thus^^emj^ldys his intellect, but also because it assists 
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his memofry to a great extent. Whatev^ is intended to be re- 
gularly taught must be a science; for empiricism does not al- 
low of scientific instruction, but must be acquired like on art, 
or a handicraft trade, by being shewn its porticulai processes, 
or the practical advantages which it admits ; and it is a matter 
of regret that mineralogy should h^ve lieen so Icmg treated with- 
out a scientific form. ^Lhisds not to be recommended to begin- 
ners, for the only method from which they can reap advantage 
is the scientific one ; and as, in the development of every science, 
we must endeavour, in mineralogy, to consider the facility with 
which the beginner may be instructed, as one of its principal 
purposes ; and this must be done in a scientific manner, to pre- 
pare the way for the more general diffusion of the science. For 
tins purpose, the correctness of the general ideas, and that of 
the expressions, are ecpially important. Witli the above men- 
tioned empirical information, we may, in fact, display a great 
deal of erudition ; but this should not dazzle the beginner, for 
empiricism only appears the more truly naked, the more it is 
invested with tliis ragged covering of learning. 

The systematic nomenclature is the most efficient, and we 
fnay really say the only means, of confining tlie arbitrary mode 
of pnxjeeding in giving names to minerals, and in multiplying 
them without use or convenience. Those who; by a process to 
be afterwards explained, have brought au individ^ital unknown 
to them, within the compass of its Species, will lie tfuder no em- 
barrassment for a name to it, but will join it to the name con- 
nected with that idea, because this is the more particular object 
of their proceeding. Tliough it lie admitted that this is suffi- 
cient, if the system contains the species to wliich tlic individual 
belongs, it may be asked, Of what advantage will it be, if this 
be not the case ? 'Still the system may contain the Genus, or 
the Order, and even then part of the difficulty is already over- 
come. As examples of this, we shall only mentic^fi the hmni- 
prismatic hal-baryte, and the axotomous fcad-barytfe, two new 
species, which have found themselves naturally induded in thpse 
genari^ the names of which they now bear. In extreme cases, 
wlifen im individual discovered does not even belong to one of 
the orders known at* present, it becomes expedient to fumi^ 
the mineral with a simple name; its remaining properties being 
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quite indifferent, since it has not yet become an object of the 
science ; and this name may be afterwards replaced by a sys- 
tematic denomination, which is the only change of names in 
which we should ever indulge ourselves. To abolish one trivial 
name, and to introduce another in its stead, does not forward 
the interest of the science, luit merely gratifies personal vanity. 
As mineralogists are now daily emploj^%d in enlarging and |)er- 
fecting our actual knowledge in the science, such cases must be 
diminishing in frequency ; whereas the difficulties and confusion 
arising from them would increase, by tlie endeavours to suppress 
science and continue emjwricism. 

The Terminology, the The<>ry of the system, and the Nomen- 
clature, the three departments of Natural History treated of 
aljove, form the constituents of theoretical Mineralogy ; prac- 
tice, or the application of it to nature, requires something more. 
AVhat must we do, if we have an individual before us, in order 
to connect the single l>ody in question, the properties of which 
we have ascertained, witli the alM)ve-nieiitioued general ideas, 
since, though it be contained within them, it presents only a 
single particular case of tlie generality ctmsidered ; and also to 
provide it with the right name ? Or what can we do, to arrive 
at the knowledge of a mineral, the name of which we know, 
without having the objwt itst»lf l^efore our eyes ? The solution 
of both problems depends upon sonic contrivance of connecting 
the general idea with the fiaine, or of connecting the name with 
the general idea^ as produced by the actiuil examination of the 
natural productions. And this is more projicrly the object of 
Natural History, for which all that has preceded forms but the 
preparation, or, as it were, the apparatus. Tliis idea of Natural 
History exactly agrees with the definition of it given by Lin- 
naeus, and even with the following* passage by Werner. When 
I open a work on oryctognosy, it is with the intention either of 
obtaining a general knowledge of that science ; or of acquiring, 
iff particular, the'complete conception of a fossil, which I know 
only by nam^5 or of learning, in respect to a fossil which I have 
fomid, and whose external characters I have discovered, what is 
its name, and what place it occupies in the system of fossHfc*.^ 


• Werner on the External Characters of Minerals, p. 3. 
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If, Qccordiug to tlie same idea, we endeavour to construct die 
science, we shall obtain cmly Natural History^ completely 
eetahUshed^ which is tlie best demcaistration of its correctness. 
The endeavours of naturalists, in all die three irnturt^ kingdoms, 
are directed toward the same point, in so far, at least, as their 
object is really Natural History, tl^iigh it sliould not always be 
so clearly expressed. Far, if we take away from their laboyrs 
some extraneous additions, which do not regard the essence, 
which yet may very often contain information of the lii^hest 
importance, nodiing but pure Natural History remains, and ex- 
actly coiTesponds with the general ideas developed above. 

In order to find the denomination, when the properties of the 
mineral arc given, we employ the characteristic^ which consists 
of an assemhlage of general ideas^ corresponding to the 'system, 
and expressed by smgle distinctive marks. With these ideas 
are connected the names and denominations, as far as the jio- 
menclature extends and requires, not above tlie order, nor be- 
low the species ; and they are by degrees transferred to tlie in- 
dividual, in projiortion as it is found to enter by degrees within 
the compass of those general ideas. The single assemblages of 
distinctive marks, are the cJiat'acters of the classes, orders, gene- 
ra, and species. 

Those who have proceeded consistently throughout the whole 
science, will not be cjis|ioscd to introduce properties among those 
characters which are not natural-historical ones, .even though 
certain advantages might be derived from them fpr the charac- 
teristic, particularly in regard to brevity. These advantages, 
however, may depend, in a great measure, upon the state of our 
mineralogical information at the time, as to extent and detail ; 
and may therefore be liable to disappear, whenever our iidbr- 
mation becomes enlarged. The first law in every science is, 
that it remain consistent in all its departments ; and Natural 
History being so very simple in its developnnmt and applkaticHi, 
is, in particular, calculated to derive the great^t benefits fromo, 
strict adherence to this principle. The characteristic refers in 
every kistaxi^ only to the mdividuah ; it yields the means;of 
reep^ising or determining them, as it is commonly called, by 
the distinctions introduced in the characters of the different 
classes, q^rders, genera, and species y it presupposes our having 
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the individuals themselves be/bre our eyes^ if we wish to arrive 
at the representation of them. The characteristic is only useful 
when we have the mineral in our hands ; it would, therefore, be 
• an erroneoift idea, conducive to nothing but loss of time, were 
we to study it, in order to obtain some knowledge of the mine- 
rals themselves. 

JJThe characters are not calculated to pfoducc representations or 
ima^s of the objects to which they refer ; neither those of the 
indiviHuals which are perfectly determined by single character^ 
istics, nor those of the species, tlie genus, &c. which do not ad- 
mit of a similar determination. For this end, we therefore re- 
quire another contrivance, which forms the fifth and last depart- 
ment of Natural History. It is perfectly correct, that, lor an 
individual, a description, which consists of the indication of all 
its properties, is quite sufficient ; but even this would be of no 
considerable utility, partly because it would be indispensable to 
describe every one of the number as individuals of the species, 
partly also, because, in this case, immediate inspection may be 
placed instead of the description, to which it is always prefer- 
able. The description, properly so called, will, therefore, be ap- 
plicable only if we intend to convey the idea of some particular 
individual. 

The actual or original representation of the species cannot 
evidently be produced by the indication of single proj)ertics : it 
cannot be described. For it does not contain any determined 
characteristic properties, but series of all, which, in these repre- 
sentations, take the place of the single marks, but do not belong 
more particularly to any of the single objects described. The 
employment of these series is perfectly illustrated, and rendered 
evident, by the series of crystallization, which, on tliat account, 
obtain a yet higher degree of importance. The species should, 
therefore, be exhibited in a kind of tabular view, by a general 
desegription, in which we consider the species itself as the object, 
wlme characteristic marks are the series in the natural-historical 
properties. Tlie original representation of the species must ne- 
cessarily be derived from nature. The object of the general 
description, is to produce it, without immediately referring to Clo- 
ture ; because every person has not the command of so much 
time, opportunity, and other necessary circumstances, as fare re- 
quired for it. The general description tnust be arranged in such 
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a manner, as that it may become possible to discover in it the 
descriptimi of every individual contained in the species ; so that, 
in fact, it may be said to include the descriptions of every indi*- 
vidual, both known and unknown, without being it»!lf a descrip-« 
tion, properly so called, at all. The study of the general de- 
scriptions is, therefore, to be recoipmended to all those who wish 
to acquire a more detailed knowledge of the productions of ^the 
mineral kingdom ; and we should bestow the greatest poscible 
attention upon the construction and completion of them, in' treat- 
ing the subject of scientific mineralogy. 

The general desenptions are independent of systems, and pre- 
suppose nothing but the correct idea of the species : we must 
know what a species is. They are not subservient to the recogni- 
tioti or determination of individuals, because these require single 
characteristic marks, which must at the same time be well defined, 
if they are meant to be distinctive ; and of such the general de- 
scription does not contain any thing. This determination is the 
sole object of the characteristic. Hence we may infer what 
must be the consequence, if we give the characters such an ar- 
rangement, that they may at the same time represent the general 
descriptions of the species ; and the latter such an arrangement, 
that they may, in like manner, serve the purpose of characters, 
as is but too generally the custom in mineralogical wwks. Nei- 
ther of them will entireJy answer their purpose ; and those who 
wish to become acquainted with minerals, or to acquire some na- 
tural-historical knowledge of them, find themselves under the 
necessity of proceeding upon the old empirical plan, notwith- 
standing the number of works on mineralogy, which may in 
other respects contain the most valuable information. They 
must content themselves with a superficial and broken sort of 
knowledge, to which they themselves do not attach any security, 
for they have recourse to chemical analysis for confirmation ; 
whereas the methodical way of proceeding leads to infoimation 
that is solid, connected, and as complete as possible^ and which 
is not^oidy in itself firm, but also forms the scats of measuring 
and judgfilg of the results of other sciences^ in so far as they re- 
fesMo the same objects. 

The assemblage of all the general descriptions is termed the 
Physiography, From the explanations given above, it will 
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plainly appear, that this word does not mean mere deseriptiony 
any more than Crystallc^raphy means the mere description of 
crystalKne forms. However important it may be to rectify the 
• general ide^, it seems by no means worth while to manifest any 
very particular nicety about the etymological signification of 
words. This much, howe^r, is evident, that Physiography 
shqjiild not be used for Natural History in general, nor Anorga- 
nography for the Natural History of the mineral kingdom ; be- 
cause* both of them form only an important department of the 
whole of Natural History, and, therefore, the part should not be 
confounded with the whole. There is no great danger in this 
respect with regard to crystallography, because here, though the 
name signifies only one of the departments of the science, yet the 
connection with the whole is much more easily seen, and no- 
body can be led into erroneous or incorrect suppositions ; where- 
as, if we do not, in the general idea of Natural History, distin- 
guish rightly between its various branches, we may very easily 
confound them together, or bestow too much attention upon 
some one of them, at the expence of the rest, which, indeed^ 
would render Mineralogy liable to the charge of presen ting, only 
a partial view, which has been urged in another signification 
against the method of Natural History. 

No science can haue more than one character. The cha- 
racter of Mineralogy consists in its forming part of Natural 
History, It cannot at the same time form also a part of an- 
other science, for instance Chemistry, if that science itself be 
not a part of Natural History, which, in this case^ nobody 
ever maintained. The only fault of this kind that could be 
introduced in mineralogy, might consist in the too great im- 
portance attached to one of its departments to the prejudice pf 
the rest. But they are all equally* important, and none must be 
wanting, if the science itself be meant to form a whole. The 
case is different with regard to its application* Those who wish 
tosdetermine an individual occurring in nature, will find the 
characteristic^he most impmrtant department, for none of the 
rest can be of the least use to them ; while those who intend to 
arrive at a general conception of the species, from knowing its 
name, or one of the individuals belonging to it, will find their 
views forwarded only by the phyriography ; for neither the char- 
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riusteristic» nor any' other department of nnneralogy^ eotitaih aiiy 
information answering the purpose in view. 

If we consider, in general, the demands that may he expected 
to be fulfilled by any part of Natural History, we fiifd, that, un-* 
der the circumstances detailed above, mineralogy answers them 
all perfectly ; nay, more, that within its peculiar province none 
can be imagined, to whffih it does not correspond. But if J:he 
object in question lies beyond the limits of Naturtd History, ^thcn 
this mode of treatment renders mineralogy utterly unfit to an- 
swer the questions proposed. Nobody will ever be able to infer 
from the mere natural-historical consideration of an individual, 
any thing in regard to its chemical, geological, or other proper- 
ties. We may dispense with examining the opinions that have 
been expressed on the subject ; because it will be obvious to all 
whence they have been derived. Natural History, therefore, 
has its province exactly determined, and its limits distinctly 
marked out, within which it serves every purpose, but admits of 
no application without. 

These commendable properties are conferred upon minera- 
logjs as the natural history of the mineral kingdom, solely by 
making it entirely correspond to tlie philosophical idea of a 
science. It contains merely natural-historical information ; that 
is, such as proceeds from a comparison of natural-historical pro- 
perties, and all the rest is foreign to it. The development of the 
whole, in its single departments, is in itself systematical ; and 
what it contains of real systems, the systems of crystallization, 
and the mineral system itself, really deserve that name ; because 
they are the result of the application of one single idea to the 
whole compass of a certain kind of information. The science 
itself forms a whole, being intimately connected in all its depart- 
ments, and strictly separated from all other sciences, which is a 
necessary consequence of a systematic mode of treatment. The 
method employed is so simple, that, on that very account, it is 
imm^dahU ;.nay, wc are entitled to maintain, that other methods, 
compounded of different principles, from the wantof consistency 
prevaiKngin their different departments, will finally, also, be re- 
dutfcid to this method. 

Casting now a glance on the beginning this paper, we may 
resume^ that, so far as the nsftural-historical pfopertfes extend. 
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so far also goes Natural History, and no farther. It has no histo- 
rical department, properly so called, because, from the examina- 
tion of tlm natural-historical properties alone, we cannot deduce 
,any thing liice a history of one or of a number of natural pro- 
ductions, which history must evidently consist of something very 
distant from what is nccessary^in the explanation of terminology ; 
that, fot instance, the seed of a plant gopiuinatcs, that the young 
plant itself gro|rs, that it produces flowers and seeds, grows old, 
and Bnally dies. Hence every thing allied to history, every 
thing ^at happens to natural productions, their uses, and the 
injuries they occasion, is foreign to our science, and should be 
mentioned merely in the shape of historical notices, in order to 
bring other sciences in connection with it, although the science 
itself has taken its rise from this foreign ground. This is not, 
however, its scientijic rise, for, as a science, it could only prosper 
when planted upon the ground of the natural-historical proper- 
ties ; it means only the first cause of its coming at all within the 
researches of man. 

It is now easy to determine, in what relation natural history 
in general, and mineralogy in particular, should be to the other 
sciences, in so far as they are occupied with the same natural 
bodies. These sciences form the beginning, in a scientific in- 
quiry into the nature of the production ; tlicy determine the 
object, and without teaching any thing that does not enter with- 
in the province of Natural History, and thus give it over to other 
sciences, each of which, according to its peculiar character, pro- 
duces a mass of information of a particular kind. Although, in 
them^lves, this information be of the highest importance for 
science, and for the benefit of mankind, yet they lose much or 
the whole of their value, if we do not know the objects to which 
they refer, and which to detenninev is neither their object, noa: 
does it enter within the reach of th|8i||||p}wers. All this is evU 
dent of itself, yet we often hear th^^pmistry and mineralogy 
m^^tually p*esu{^se each other. If we say that chemistry pre- 
supposes mineralogy, we do not mean to intimate that this is 
with e view of grounding its own scientific developmttot upon it, 
but only to have the object of its inquiry determined, and iauso 
far it" is perfectly true. But nothing jU all can be meant, by 
saying that piineralogy presupposes chemistry. For, in order 
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to arrive at the rank of a science, chemistry cannot be of any as- 
sistance to it,, and the objects are determined by mineralogical 
inquiry for the science of chemistry, and not inversely, which 
likewise the case with all other sciences. The proposition, that ^ 
two sciences mutually presuppose each other, in its perfect ge- 
nerality, has no meaning whatever : for it is true only if the two 
sciences coalesce into a single one. it is even true of propositions 
within the same science. We not unfrequently i^aet with such 
opinions on the relation of natural history to other sciences ;«^hc 
only thing that can be said to their advantage is, that they ren- 
dcr all refutation superfluous. 


4 

Art. X . — Account of the Bones of various Animals discfyoered 
at Breingues^ in the Department Du Lot. By M. Delpox. 


I HIS discovery has been mentioned by M. Cuvier in the 
Analysis of the labours of the Royal Academy of Science during 
the year 1818. Some of the bones in question have been depo- 
sited in the Museum at the Jardin du Roi, and M. Cuvier has 
taken notice of them in his great work ; but we have judged it 
useful to present an extract of the inedited notice of M. Delpon, 
because it exhibits several very curious facts, especially the very 
singular order in which these bones have been found. 

In various points of the calcareous portion of Quercy, there 
are seen remains of a sort of entrenchment, formed of blocks of 
stone, of more or less coiisiderable dimensions, and which de- 
scribe straight lines or circular inclosures. The most remark- 
able of these inclosures occupy the summit of two moOntains 
of the Commun de Breiiigues, in the Circle {arrondissement) 
of Figeac, of which the ene is situate on the right bank 
of the Sel^, and the observed in 

the rocks of the right mw several cavities or grottoes, before 
which some vestiges of builcUngs are seen, — a CKcamst£q)ce 
which presents itself in the greater number of the grottoes with 
which the* rocks along the Lot, the Sel^, &c. are perforated. 
Poimlar traditions have occasioned several dig^gs to be made 
in these grottoes, with the view of discovering treasures supposed 
to be concealed in them. In 1816, the whtfle population of 
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Ureingues was xiocuped with those of which the presept article 
is intended to fijirnish soiae account. In one, am^ng others, of 
Avhicli the opening was almost concealed by the rucks, the en« 
^ trance was {bund choked up with earth. The labourers hastened 
to clear it out, and on coming to the depth of tliree feet, they 
found the bones of a human body, beside which >vas an iron 
instrument resembling a forlc with prongs* This circum- 
stance tended to redouble tlieir exertions, and the digging w'as 
conthiued in a perpendicular direction, with the aid of a capstan, 
to the depth of eighteen metres ; but the natural cavity, which 
had uniformly, until now, shewn a straight direction, here pre- 
sented three cavities, equally filled up with earth and stones. 
The workmen first followed that which brought them nearest 
the first grotto, and were presently arrested by three large stones, 
])laccd above one another by the hand of man. After having 
removed them, they remarked tliat each of them w^as of a red- 
dish and earthy colour upon one of its faces, liko-all those which 
are at the present day raised from the surface of the ground, and 
that the opposite face was covered with mosses and byssi ; — a 
circumstance w'hich evidently shewed that these stones had for a 
long time remained in the open air before they had been removed 
thus far under ground. It was not doubted that they closed the 
cavity in which the treasure must have been deposited ; but in 
place of this treasure, they found nothing but u prodigious quan- 
tity of bones, some of them mingled with the eai th or stones, and 
others very carefully placed in narrow fissures of the roeJe. Se- 
veral heads of a species of deer, at the present day unknown, 
and many other bones, were discovered, without any mixture of 
earth, in a small cavity, covered over with a rude slab, placed 
with great care. It ought to be remarked also, that here and 
there the moss of stones and common soil was interrupted by 
small quantities of an alluvial earth, composed of clay and sand, 
similar to ^mt which the river Sele deposits at the pre^nt day* 
^t was not only found that no current qf water cpuld have 
brought it th^e, but it , could not be doubted that those small 
heaps of alluvial earth had been formed by men, since they 
pressed, regularly arranged, and entirely surrounded with s]j[ifi^l 
calcareous stones of a very wliite colour, and which must have 
VOL. XIV. ICO. S8. AVBIL 1826. • u 
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been soiled by the water, had it deposited these alluvial mat- 
ters so regularly. Besides the elevation of this grotto being more 
than 300 metres above the river, precluded the idea 4hat the 
waters of the Sele could have reached it. • , 

Hoping that they would be Ihore fortunate in the other 
branches of the gallery, they gave up working in this ; but the 
others presented nothing but bones placed in the same man- 
ner. So great a quantity was taken out, that the whole together 
would have formed a mass of more than twenty cubic metres. 
The greater number of such as possessed any extraordinary ap- 
pearance, were broken by the persons w'ho first got hold of them. 
Some of the bones were incrusted, and others inclosed in a cal- 
careous breccia, with a crystalline paste. The greater number 
were so well preserved, that they looked as if the flesh had been 
recently detached from them ; but as soon as they were exposed 
to the external air, they became scaly and whitish. 

Among these bones there were recognised the skull of a rhi- 
noceros, three teeth of the same animal ; the head of a species of 
deer now unknown upon the globe, and of which the horns have 
some resemblance to those of a young reindeer (see the 
cherches sur les Ossemens Fossiles^ t. iv. p. 89) ; the fragments 
of the horn of a large species of deer equally unknown, but allied 
to the common stag; and, lastly, the humerus of a large ox, 
and a horse’s femur. 

M. Dclpon concludes his notice with some judicious re- 
flections. He infers, from the existence of these bones of ani- 
mals foreign to our clinislte, and which have- formerly lived on 
our soil, that the temperature has diminished since the time when 
it was sufficiently high to allow these animals to live. In a histo- 
rical point of view, he inquires for what reason their leones had 
been deposited with so mucbcare in the cavities where they have 
been found. He thinks that these grottoes were used by the 
Druids for performing their ceremonies in them, and supposes the 
bones in question to be the remains of the sacrifices which tjrey 
had ofiered to the gods. We are of opinion, thatf whatever uses 
these cave!^ns may have been applied to, according to the times, 
bones which are found in them are of a date much anterior 
to the Druids, and even to the establishment of the human spe- 
cies in these countries ; and that their regular arrangement is a 
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residt, either of the superstition of the first inhabitants of the 
country who discovered them, or of the amusement of lierdampn, 
or some other cause of this description.— £u//er, Univere. Nov. 
1835 . 


A»t. XJ.— -Observations regarding Jfie Position of the Fossil 
Megaiosanrus and Didefyhis or Opossum at Stonesfield. 

The bones of the Megalosaurus occur at Slonesficid, in 
strata of an oolitic limestone>slatc, which is wrought for rooting 
houses ; and in the same quarries, which abound in organic re- 
mains, there have been found several portions of a jaw, which 
undoubtedly beldng to a small insectivorous animal of the or- 
der Carnivora, which has been by some referred to the ge- 
nus Didelphis. There occur in the same strata, bones of 
birds and reptiles, teeth of fishes, elytra of insects, and vestiges of 
marine and terrestrial plants. Notwithstanding this association 
of fossils, hitherto regarded as foreign to the deposits beneath 
the Chalk Formation, English geologists have been led to 
think that the Stonesfield slate forms part of the middle oolite 
system ; and it is very remarkable, that at Cuckfield, in Sus- 
sex (the only place in which there has hitherto been disco- 
vered a great number of fossils similar to those of Stonesfield), 
the strata which contain them form part of the formation of the 
iron-sand, inferior to the chalk, which is much newer than the 
middle oolite deposits. The following, according to Mr Buck- 
land, is a list of the fossils, which are found equally in the 
limestone-slate of Stonesfield and the iron-sand of Tilgate Fo- 
rest : Bones of birds ; of the Megalosaurus ; of the Plesio- 
saurus ; scales, teeth and bones ,of a crocodile ; humerus and 
ribs of cetacea ; scales of tortoises ; the same variety of shark's 
teeth (Glossopetra) ; spines of balistas ; palates, teeth and scales 
various fishes ; fossil wood, impressions of ferns and reeds ; 
some fragments converted into charcoal, and some rolled pebbles 
of quartz. i 

The almost perfect resemblance which the organic remains of 
the two localities present, has induced Professor Buckland to 

sayi that the earth was undoubtedly placed under nearly the 

u % 
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same circumstances at the difierent epochs during ^hich the 
two deports were formed ; for, as he adds, the number and 
thickness of the oolitic strata interposed between the great oolite 
formation and that of the iron sand, prevent us from«supposing, 
even for a moment, that the two deposits are identical. M. C. 
Prevost, who has visited Stonesfield, thinks, that the interposi- 
tion of numerous and t((,ick beds of oolite, not being directly 
evident in any place between the strata which contain the same 
fossils, doubts may be raised reg^arding the relative position 
assigned to the limestone schists of Stonesfield, as well as regard- 
ing the place which should be occupied in the general series of 
the strata of the Earth, by those which, in the Forest of Tilgatc, 
contain the same fossils. In both places, the strata, which con- 
tain the organic bodies, do not appear clearly covered by' those 
of the formations which are said to be more recent ; and there 
are numerous considerations that might lead us to consider the 
two deposits as having been formed at a period which would bo 
much newer than that of the oolitic formations ; in short, that 
they are tertiary and not secondary deposits. 


Art. XII . — Observations on the Cennet of July 18S5. By 
Professor Gautier 

The year 1825 will be memorable in the annals of astronomy 
for the number of Comets observed in it. During an interval 
of less than three months, it has presented to view four of these 
bodies, still so mysterious in their appearances and in their na- 
ture, but whose motions, as well as those of the other bodies of 
our system, appear entirely regulated by the great law of univer- 
sal gravitation. The most interesting of these appeai'ances, in a 
theoretical point of view, was that of M. Encke’s small comet of 
short period, whose return was calculated and predicted by that 
able astronomer for the second time, and which was found agakr.' 
precisely in tlie place and with the motion which he 4iad assigned 
to it. But the most remarkable of these comets with respect to 
the eviration of its appearance and lustre, the only one which has 
been visible to the naked eye, and which has presented a percep*. 
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tible tail,, is that ^hich was discovered toward the middle of 
July in the constellation of ^Taurus. It appeared without being 
expected, as a mere nebulosity, and liad at first a motion ex- 
* tremely slow. Its motion was afterwards gradually accelerated ; 
it became visible to the naked eye ; became invested with a tail, 
wbjch gradually enlarged ; ^nd, after having shone for some 
time in our horizon in tlie constellation of the Whale, disaf^ar- 
ed &pm our view about the middle of October towards the south, 
in the constellation of the Apparatus Sculpioi-ls. The first ele- 
ments of this comet with which I was acquainted, indicating that 
it would onlypass to its perihelion in the month of December next, 
and thus leaving the hope of still seeing it again, I was curious 
to assure myself of these circumstances, by calculating myself 
the elements of its orbit, and deducing from them the different 
positions in which it ought to be found, with relation to the sun 
and the earth. It is the results of this calculation that I present 
here for the use of those who may be interested in tlic subject. 

As I did not possess the means of making sufficiently regular 
and precise observations of t!us comet myself, I have taken for 
the basis of my calculation three observations made by M. Plana, 
at the Iloyal Observatory of Turin, and inserted in the third 
number of the thirteenth volume of the Conrspmdance Astro^ 
nomiqiie of Baron Zach, namely, those of the 25th August, of 
the 5th, and of the 25th September. For the determination of 
the elements of the parabolic orbit of the comet according to 
these observations, I have made use of the mctliod of M. de 
Laplace, in the application of w^hich I have profited by the ex- 
cellent instructions which I have previously had the advantage 
of receiving from MM. Biot and Bouvard. The elements which 
I have obtained are intermediate between those of MM. Ca- 
pocci and Hansen, the only ones with wliich I was acquainted, 
and approach nearest the latter, 

^For the purpose of presenting the subject in a clearer manner, 
I^ave tracetl^ on a small scale, in Plate IX. Fig. 5. the orbit 
of the earth, and the portiem of the parabolic orbit erf the comet 
near its passage to the perihdion/designating by the same letters 
in both the positions of these two stars corresponding to the Sbme 
instants, tho^ of the comet being indicated in large, and those of 
the earth in small letters. The plane of the figtire is that of the 



dd6 Profes^r Gautier on the Comet of Jtdy 182S. 

orbit of the comet, which has an inclination of 33^ to the plane 
of the earth^s orbit, or to that of the ecliptic, of which the figure 
presents the elliptic projection. The sun S occiipip the focus 
of each of these orbits. The point E is that in which the earth ‘ 
is at the vernal equinox. It is that from which the arcs of 
longitude are counted on the ecliptic, from 0 to 360'", in the, di- 
rection from E to o, or in the order of the signs of the Zodiac. 
The right line NN^ is ^^he line of the nodes of the orbit qjf the 
comet, or the line of intersection of the plane of its orbit with 
the plane of the ecliptic. The point N is what is named the 
descending node^ because it is that through which the comet has 
passed, when it has descended into the portion of its orbit situ- 
ated beneath the ecliptic. The point N' is the ascending node^ 
or the point through which the comet passes wlitn it ascends 
above the ecliptic. The {position of the lino of tlio nodes is de- 
termined by the angle which it makes on the ecliptic with tlie 
line SE. I have found the angle ESN', or the loagilude of thl^ 
ascending node, to be 215° 36', which gives 35° 36' lor the acute* 
angle ESN. 

'^he point P of the orbit of the comet, or the 'OJ tex of the 
parabola which it describes, is the point at which it is nearest 
the sun. This is what is called its perthiiion ; and the instmit 
of its passage thr'>ugh this point, as well as iis distance from tlie 
sun at this instant, are among the number of the most important 
elements of its motion. 

According to my calculation, the comet ought to attain this 
point on the 10th December of the present year, about 11 in 
the morning, or more exactly at 10.456 mean time at Paris, 
reckoned from midnight, perihelion distance SP ought to be 

once and a . quarter the mean distance of the earth from the sun, 
or more accurately 1.23273, tliis latter distance being taken for 
unity. The mean distance of the earth from the sun, or the 
half of the greater axis of its elliptical orbit, being, as is well 
known, about thirty-four millions and a-half leagues of twent*^. 
five to the degree ; the perihelion distance of the comet from the 
aim should consequently be about forty-two millions aud a^half 
of these same leagues. 

There still remains to be determined the direction of the line 
gP, and, it has usually been done by finding its longitude upon 
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tho orbit of Uie comet itself. For this purpose, a line SE'' is 
supposed to be drawn upon the orbit, making with the line of 
the nodes NN' an angle equal to that comprehended upon the 
* ecliptic l>etVeen this latter line and the line SE ; and the angle 
E'SP reckoned in the order of the signs, from 0 to 360“ pro- 
ceeding fromE', is what is called the longitude qfthefcrthelim, 
I iiave found this angle thus recko|^.'d 318“ 84', wliich gives 
41“ ^26' for the acute angle PSE', wliich is its complement to 
360 “! 

The direction of the conic 's motion lieing f» on) N toward O, 
we find that this direction p‘‘o’,ectrtl upon .>e ccliptjc, and, seen 
from the sun, is contrary to that of die eartlf ‘rition upon its 
orbit, or to the order of the signs, which is from E towards o. 
This is what is expressed by saying that the heliocentric motion 
of the cornet is rebogrodc 

After having presented tJie approximative elements of the or- 
bit of ilie comet, there remains for me to dcvclopc the conse- 
ijucnccs cleducible from them, following it in its progress from 
the first moment of its appearance, and pv^anting out its succes- 
sive distances from the sun and the earth, as well as the geo- 
centric jiositions w hich it must have assumed since its disaji- 
ficarancc. 

At tlie monieiit of its discovery, wliich >/as ina^tc on the I5th 
July at Lueejucs by M. Ponsf, and, on the 19th at Prague, 
by M. do Piela, the comet was at L, at a distance from the sun 
S of about IVi and two-fifth times that of the earth, and at a 


• It is known that this alternative of direction is peculiar to this kind of stars, 
while all the planets and satellites whose motion is well ascertained move in the 
right direction. Of the 129 comets whose orbits are now determined, there are 
<58 in which the motion is direct, and 61 in which it is retrograde. 

•f* M. Carlini seems disposed to think (Corr. Astr. t. 13. p. 291.) that it is the 
comet of Encke, and not the great comet which M. Pons discovered on the 15th 
July* My elements, however, give me for that day the same declination as that 
'^'::fiesulting from M. Pons’s estimate, and a right ascension, which difibrs only a 
few minutes of, a degree from his. However this may be, the two comets mutt 
have been, at this period, in very near geocentric positions, and it would be singu* 
lar if no^person had observed both of them at once at this moment. The comet of 
Encke could only have been then at a distance from the earth, nearly ^ual to 
tbree-lifths of that of the other comet. 
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distance from the earth d, of nearly three times that quantity, 
or of more than a hundred millions of leagues. Ft \vas then at 
an elevation of aboitt 526® above the equator ; and was in the 
part of its orbit situated above the ediptio. But ft advanced * 
rapidly toward this plane, approaching the descending node N, 
which it attained on the ^8d August, about 11 o^chlck in the 
evening. Its motion in iengitude being in the contrary diu'^c- 
tion to that of the earth, the two stars then tended by this cir- 
cumstance to approach each other rapidly, although the comet 
must have appeared to remain nearly in the same position witli 
relation to tlic earth as is shewm by the figure. After the two 
bodies had been much approximated, the geocentric motion 
of the comet must have become more rapid, and its brightness 
less apparent. Towards the 9th October at noon, the comet was 
in O, and the earth in o ; the first Ijeing in opposition to the 
sun in longitude, or situated on the side opposite the sun witJi 
relation to the earlh, and having already descended, relatively to 
this latter, about 38’ 10' beneath the ecliptic. It was then that the 
comet and the earth were nearest one another ; and, I find that 
their distance at this period was not more than 0.615 of that of 
the earth from the sun, or about twenty-one millions and a quar- 
ter of leagues. The tail, at this period, had an apparent length 
of about although it was then visible to us only as shorten- 
ed in a very high degree ; at least it would be so, were we to 
suppose it having a direction contrary to the earth, and jlirectly 
opposite to the sun, as they ordinarily have. On this supposition 
we should find, that its real length must have been more than 
eight millions of leagues. M. Pons remarked at that time in it 
(Corr. Astr. t. xiii. p. 394.) three very distinct rays at equal 
distances from one another, and of unequal length, present- 
ing some resemblance to the rays of the comet of 1744, such as 
they have l^een described by the astronomer de Loys de Che- 
seaux of Lausanne, in his treatise on that comet. 

After this the comet began to remove from the earth, in con^ 
sequence of the contrary motion of the t\ro bodies,* and it was, 
in faet, remarked, on the latter days of its appearance, that the 
tail ulceady appeared less bnlliant. The comet continuing to 
descend beneath the ecliptic, quickly disappeared from our 
view in consequence ; and, on the 18th October, there could 
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only he seen from Geneva a portion of its tail above the moun- 
tain of Saleve, the head and nucleus rcnnaining concealed behind 
the mountain. It is to the inhabitants of the southern countries 
that the advantage will probably be reserved of seeing this co- 
met at the period in which, from its being then nearest the sun, 
its tail must be longest. On the 10th December, at the moment 
of 'As passing the perihelion, its helitJSentric latitude will be 
aboil 25\ its distance from the earth Fp 1.85, or nearly six- 
ty-four millions of leagues; its southern declination about 42* 31'; 
and its right ascension 290"* 25' ; so that it will be then situated 
in the southern part of the constellation of Sagittarius. Its 
elongation, or its angular distance from the sun, seen from the 
earth, which, at this moment, will be GT 20', will afterwards 
tend to dimmish rapidly ; and, towards the 8th January 182(), 
the comet will be found at C, in conjunction with the sun, or on 
the same side with that star, with relation to the earth C, and 
having the same longitude. The distance from the sun will be 
then 1.311, and its distance from the earth 2.207, or seventy- 
six millions of leagues. It south heliocentric latitude will Iki 
32^ 2', and the brightness of the sun will for some time conceal 
it even from the observers above whose horizon it will pass. 

After this period, the figure shews that the comet, although 
continuing to remove from the sun, must tend anew to approach 
the earth, from the very circumstance of the opposite direction 
of their heliocentric motion. But the motion in longitude of the 
comet beginning to become slower, on account of the diminution 
in curvature of the portion of its trajectory w'liich it then de- 
scribes, it will be the earth that must traverse the greater part of 
the arc of longitude necessary in order to its being again found on 
the same direction as the comet seen from the sun, and between 
these two stars. This will be a second opposition on die part 
of the comet, which will correspond to a point of the ecliptic al- 
niost opposite to that of the first, and will take place, according 
to lAy calculation, towards the 8th May 1826, the comet being 
then to be found at O^, and the earUi at The (^stance of 
the comet from the sun will be then 2.4!49, and that from the 
earth only 1.453, or about fifty millions of leagues. The soiith 
heliocentric latitude of the comet will not be more than 7® 17', 
ils southern declination will be 28" 40', and its right ascension 
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220° 21^ ; so that it will then be situated at the extremity of the 
tailofHydra* 

It is in the interval between the conjunction and the second 
opposition, that the comet must reappear to us. But it is con* 
ceived, that its distance will then render it less than it has 
hitherto been, and it is probable ehat it will not be at all visi* 
ble to the naked eye at!Hhe period of its reappearance. de- 
pression beneath the ecliptic, which will be greater seen from 
the earth than from the sun, on account of the great proximity 
of the latter, will also for some time form an obstacle to its view 
in the noi*th of Europe, as may be judged by the following geo- 
centric positions of the comet, resulting from my calculation. 



Right As- 
cension. 

South De> 
ciination. 

Distance from 
the Sun. 


1626 1st February, 

289 . 

. 24 

39.52 

1.474 

2.222 

Ist March, 

283 .. 21 

40.18 

1.730 

1.971 

Ist April, 

264.. 

. 4 

41.1 

2.052 

1.549 

20th April, 

241 .. 28 

37.24 

2.258 

1.392 


After the second opposition, the comet will recede at once from 
the earth and the sun, approaching still nearer the ecliptic, and 
I find that it will attain this latter plane, or will pass its as- 
cending node N^, towards the 14th July 1826 ; its right ascen- 
sion being 195° 40', and its south declination 6° 41', which 
place it not far from the sword of the Virgin, Its distance 
from the sun will then be 3.178, and its distance from the earth 
N' n' 3.085, or about 106 millions of leagues. This great dis- 
tance from the sun and the earth renders, as is easily seen, the 
visibility of the comet at this period doubtful. It is a matter of 
regret that this is the case, on account of the rigorous determi- 
nation of the orbit that might be obtained in a case when the 
comet has been observed in^ its two nodes *. 

I must not omit to remark, in concluding this memoir, that 
the elements on which it rests, result only ^m a first approxi- 
mation*)*. They are also subject to the conditions of the parabo- 
lic hypothesis, which is alwa3rs followed, for the^sake of greater 
fadlity, in first calculations of this kind; and it is probaUe that 

V* 

* Meoaniqiie Celeste, t. L p. 230. 

-f- They represent, however, to about one minute of a degree, M« Biela's ob- 
servation of the 19th July, and P.lnghirami’a of tbe29th. 
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the whole of the observations of this comet taken together, will 
permit our assigning it a very elongated elliptical orbit. Lastly, 
it is possible Jthat its proximity to the earth may have produced 
some influence upon its elements, from the perturbations that may 
have resulted from it. M.Plaiia has had the goodness to promise 
to seyd me the observations which he made on the 6th and 17th 
of October, which may serve to rectify my elements. I have 
judged it proper, however, not to delay the communication of 
my first results, hoping that they may serve at least to give an 
idea to those who are not familiar with the theory of comets, of 
what may be deduced in an approximative manner by means of 
three observations only. 

P. S . — There is to be found in the 5th Number of the 13th 
Volume of the Correspondance Astremomique^ an ephemeris of 
the comet by M. Capocci, and of M. Hansen’s elliptical elements, 
according to which this comet would make its revolution about 
the sun in 382 years. 


Aar. XIII . — On the Practical Construction of Achromatic Ob-- 
jecUGlasses, By Peter Barlow, Esq. F. R. S. Professor in 
the Royal Military Academy, Woolwich. Communicated 
by the Author. (Continued from Vol. XIV. p. 18). 

We may now proceed to the calculation of the radii for a com~ 
pound achromatic object-glass, the indices of refraction, and the 
disperave power of the glasses being given. 

15. Detail of the computation for a compound Achromatic OJ- 

ject-Glass. 

» 

It is best to make the calculation, in this case, always for a 
given compound focal length, and afterwards lo alter the curva- 
tures in the direct ratio of the proposed focal length to that 
assumed. Our assumed compound focal length is always 10 
inches. 

The example we shall propose is to compute the curvatures 
of a compound object-glass, made from the two specimen/ of 
plate and flint experimented upon, as in the leading part of this 
paper. The index of the plate being 1.528, of the flint 1.601 ; 
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and tlie ratio of <)ispersion of the two .663 ; also the required 
focal length 16 inches. 

To find the proper focal length of the two lenseefinrming the oh- 
Jcct-glasi, so that they may ham to each other the radio <f iite 
dispcr she powers i and a c&mpotind focal length of 10 inches. 

IlcLTS. — Subtract the nuniber/'expressing the dispersive ratio 
from unity, and the remainder multiplied by 10 will be j;lfb fo- 
cal length of the plate-lens. «* 

S. Divide the focal length of the plate-lens so found by the 
dis[)er.sivc ratio, and the quotient will be the focal length of the 
ffint lens. 

P.vainplc . — In the case we have proposed the dispersive ratio 
is .683 : therefore, 

I'Vom 1 .0000 

Take .683 


Bemainder .317 

]MuUij)ly by 10 10 

3.17 inches focal length of plate. 

.683)3.170(1.64 inches ditto of flint. 

To find the first or exterior surface of ike plate-lens^ and the fourth 
or anterior surface of the jlint-kns, for a compound focal 
length of 10 inches. 

We must here, have recourse to the table -given in the subse- 
quent pages, proceeding as follows : In the first column, con- 
taining all dispersive ratios, which ever fall within practical li- 
mits, find the particular one in question, as, for example, in our 
case .683 ; and in the same |ine in the second and' fifth columns, 
will be found the proper radii of curvature for the first and 
fourth surfaces, provided the index of the plate be 1.524, and 
of the flint 1.685 : to which numbers the table is computed. ^,-Tn 
our case these numbers are 6.7966 and 12.74^3. But when 
the tabular indices, as in this example, are not precisely those of 
th^ glass in hand, then the above tabular radii must be corrected 
as follows : 

For the Plate -Find the difference between the tabular 

index for the plate and that of the glass in question, and multi- 
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ply by that difference the number standing in the third column. 
If the given index exceed the tabular index, put the sign (plus 
or minus)y as found in the table, before the product ; hwi if the 
t^ibular indcift be the greater, then prefix to the product the con- 
trary sign to that given in the table. 

Next, take the diflFerence between the given index of the flint 
and that in the table, and proceed exac^y in the same manner, 
viz. multiply this difference by the number in the fourth column, 
obser^fhig, also, the same rule with regard to the sign of the pro- 
duct. 

Then, if the two products have the same sign, add them to- 
gether ; but if different signs, subtract them, and jirefix the ]^ro- 
})cr sign ; that is, the sign of the products themselves when alike ; 
or that of the greater when they arc different. 

Lastly, if the resulting sign is plus (+), add tlie number to 
which it is prefixed to the tabular radius above found ; or if 
minus ( — ) subtract it ; and the sum or remainder will he the 
corrected radius for the 1st surface of the ])late. 

Troceed exactly in the same way with the flint Jens,’ using 
the 5lh, 6th, and 7tli columns, and v/e sliall then liave the cor- 
rected radius for the fourth surface. 

These rules are tlliisb^aicd in the Jollowivg conthiiiatiou of 
the example proposed. 

The dispersive ratio of our flint and plate, being, by experi- 
ment, *683, the radii for the refractive indices of the table would 
be for the first surface = 6*7956 inches, and for the fourth sur- 
face IT 12-7423 inches. 

These have now, therefore, to be corrected for the given in- 
dices, viz. plate = 1*528, and flint = 1*601. 

The difference bctw’ecu the tabular index of the plate, and 
that given, is : Hence, 

No. in 3d column = + *414? 

Multiplied by -004 


Gives + *01656 

Next the difference between the tabular in^lex of the flint, and 
that given, is ^016 : Hence, 
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No. in 4th column = + 2*45 
Multiplied by 


Gives 

Add 

Sum 

Add tab. rad.'v 


•016 

+ 03920 cor. pi. index. 
+ *01656 cor. fl. index. 

+ '45576 wh. correction. 
6.7956 


Corrected radius 6*8514 for the first surface* 


Again, No. in 6th column = + 116*14 
Multiplied by *004 

Gives -I- '46456 cor. pL index. 


And, No. in 7th column = — 71*69 

•016 


— 1'14704 cor. fl. index. 
+ *46456 


— *68248 wh. correction 
12*7422 


12'0597 corrected radius for 
the 4th surface. 

It now only remains to find the 2d and 3d, or the contact 
surfaces. For this determination we have given for each lens 
the focal length, the radius of one surface, and the index of re- 
fraction, which, therefore, for the double convex or plate lens, 
fall under rule 6 of article 14, and for the flint lens, which is 
concavo-convex, under rule 8 of the same article. 

For 2d surface plate lens, (See rule 6 page 16.) 

Focal length = 3*17, Decimal part of index = *528 ; 

317 X -528 = 1.67376 First product 
rad. First surface = 6’85* 

^First prod x rad. 1st surface = 11.4627 dividend. 

6*85 — 1-67376 = 617 = divisor, 

517) 11-4627) 2-22 = 2d surface. 


Multiplied by 
Gives 

Difference 
Tab. rad. 
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For the 3d surface concave flint lens, (See Rule 8. art. 

Focal length = 4*64, dec. part of index = *601 ; 

4'64 X '601 = 2*788 . . = 1st product, 

12*06 «= given rad. 

2*788 X 12*06 = 33*62328= dividend, 

12*06 + 2*788 = 14*848 = divisor, 

14-848) 83-62328 (2-2(> = rad. 3d surface. 

Wswhave thus the four following radii, for the successive siir* 
faces to a compound focal length of 10 inches, viz. 

Plate J surface radius 6*85 inches convex, 

I 2d surface radius 2*22 inches convex, 

Flint -f radius 2*26 inches concave, 

I 3d surface radius 12.060 inches convex. 

These, it will be observed, are for a compound focus of 10 
inches, whereas our example required a 46 inch focus. We must 
therefore increase these several radii in the pi*o})(>rtion of 10 to 
46, which gives the following results : 

As 10 : 46 : : 6*85 : 31*510 1 st surface convex, 

10 : 46 : : 2*22 : 10*212 2d convex, 

10 : 46 : : 2*26 10 396 3d concave, 

10 : 46 : : 12*060 : 55*476 4tli convex. 

If the circumstance of the second contact surface, tliat is the 
convex one, being the deeper of the two, .should be thought a 
practical inconvenience, or if it should be thought desirable to 
work these surfaces on pair tools, it will be very easy to reduce 
the third surface, so as to make it equal to the second, by mak- 
ing such a corresponding change in the fourth surface, as sliall 
still preserve the same focal length, both for the flint lens singly, 
and for the compound focus. We have only to consider 2*^ 
inches as the given radius, 4*64 as the focal Jength, the index be- 
ing 1*601, and to find the corresponding fourth surface, by the 
nue given for that purpose, viz. (Rule 9 art. 14.) 

Focal lengllf = 4*64 ; Dec. of index = *601 ; 

4*64 X *601 = 2*78864 = 1st product, 

2*22 = given radius, 

2*78864 X 222 = 6*19047 = dividend, 

2-788 — 2*22 = *568 = divisor, 

568) 6*19047 (10*896 = rad. 4th surface. 


315 

14.) 
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And then, 

10 : : 46 : 10*898 : 50*13 inches. 


This arrangement would therefore give, for the four surfaces, 
1st surface = 31.5101 * 


2d 

3tl 

4th 


= 10*212 
= 10*212 
=? 50*13 



It should be observed, however, that these changes ought to 
be made as little as possible, because the tendency of them is to 
produce inaccuracy or defect of compensation ; although they 
may be introduced without a very sensible error in common 
cases. It is obvious that we might have taken a mean between 
the two contact radii, and have adjusted both the first and fourth 
surface accordingly. 

Tliere is also another practical convenience w'hich may some- 
times be consulted, and which, within certain limits, leads to no 
ctTor, — this is, when the workman may have a pair of contact 
tools, Avhieh fire nearly such as the calculations require. In 
this case, instead of altering his tools, lie may change all the 
radii in the proportion which the radii required bears to the 
tools in <iucstion. This will make an inch or two difference in 
the focal lengtli of the objcctglass, which will be of no material 


consequence. 

Suppose, for example, that, in the last case, the workman has 
a pair of contact tools, wdiich measure exactly ten inches, he has 
only to say, 10.212 : 10 : : 31.51 : 30.85 ==. 1st sur. 

10,219 ; 10 : ; 50.13 : 49-09 = 4th sur. 

10.212 ; 10 : : 46.00 : 45.09 = foe. len. 

We have thus the following results : 

1st surface 30.85 indies. " 

2d 10.00 

8d 10.00 i- focal length 45.09 iivl- 

4th 49.09 


focal length 45.09 iiv'h. 


Such is the nature x)f the calculation required for determining 
iht' radii of curvature in the construction of achromatic object 
glasses, and of whicli we may give one other example. 

4 
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Example 

It is required to determine the radii of curvature for an ob- 
ject glass 0^6 feet focus, to be formed of Newcastle plate, whose 
index is 1.515, and of Swiss flint, whose index is 1.671, the dis. 
persive ratio being .613. ^ - 

1.000 - 

.613 


.387 

10 


3.87 = focal length of j)latc. 
.613)3.870(6.31 = focal length of flint. 
Tabular radii for disper- \ 1st surface = 6.7131 
sivc ratio .613 / 4ah surface = 14.1052 

Tabular index plate 1.524 flint == 1.585 

Given index plate 1.515 flint == 1.671 

— .009 + .086 

Correction of \.st surface. 

Tab. cor. pi, index z: + 6.46 for flint index = + .600 
— .009 +.086 

— .05814 + .0516 

+ .05160 


— .00654 rr. correction. 

6.7131 

1 st surface 6.70666 = corrected radius. 

Correction of Mi surfaoe. 

Tab. cor. pi. index = + 111.90 flint index =: — 58.32 
— .009 + .086 

— 1.00764 34992 

— 5.01552 46656 


— 6.09316 = correction. — 5.01552 
141052 


4lh surface 8.08204 =: corrected radius. 
VOL. XIV. NO. 28. Avpu. 1826. 


X 
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To find the contact surfaces. 

Focal length pi. lens. = 3.87. Dec, part of pi. index = .515, 
3.87 X .515 = 1.993 . . = first product, 
rad. first surface = 6.706, 

1.993 X 6.706 = 13. 365068 = dividend, 

6.706 — 1.99^ = 4,713 = divisor, 
4.713)13.365068(2.836 = rail. 2d surf. 

Focal length flint lens = 6.31. Dec. part flint index = .671. 
6.31 X .671 = 4,^4 . , = 1st product, 

8.082 = rad. fourth surface, 

4.234 X 8.082 = 34.219188 = dividend, 

8.082 + 4.234 =r 12.316 = divisor. 
12.316)34.219188(2.778 = rad. 3d surface. 

Hence for a compound focal length of 10 indies we have tlu. 
following results : 

Plate I 6.706 convex, 

t 2d do. 2.836 convex, 

Flint I concave, 

t 4th do. 8.082 convex. 


Therefore, lastly, for our 72 inch com]iound focus we have 
10 : 72 : : 6.706 : 48.28 = 1st surf. 

10 : 72 : : 2.836 : 20.42 - 2d 

10 : 72 : : 2.778 : 20.00 = 3d 

10 : 72 : : 8.082 : 58.19 = 4th 

Tlie above examples will, it is presumed, be found amply suf- 
ficient to enable any practical optician to follow out the o|)era- 
tions given in the preceding pages, not only as it relates to the 
computation of his radii, but also for determining the index of 
refraction, and the dispersive ratio of his two glasses. They 
are in general suited to those who are but little acquainted 
with algebraical formulae, and we therefore offer no apology *to 
those who are algebraists for the length to which some of the 
calculations and illustrations have been carried, because they 
c '.n shorten them at pleasure. It may also be proper to observe, 
that the following table is not extended from that given by Mr 
Herschel on any principle which required more than simple 


I focal length 
I 72 inches. 
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proportion ; but it is sufficiently accurate for any practical pur- 
pose. 

TABLE— the^ Radii of the ItV^ and Ath Surfiwes of 
ObjecUGlasses to various dispersive ratios^ and to Indices of 
Reaction 1.5^4 Plate ^ Snd 1.58^ Flinty with Columns of' 
^Correetkm Jbr other Indices, 
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TABLE — Contimud. 


1st Surface. 


Rarlius to 

liullces Correction, Correction, 
1*S24 Plate Index. FUnt Index. 
V5H6 


4th Surface. 

Radius to 
Indices 

l-fSS 

Coneaiai't 
Plate Index. 

Correction, 
Flint Index. 


67141 

6’*7146 

6-71f>l 

6-7156 

6-7161 

6-7166 

6-7171 

6-7176 

6-7161 

6-7166 

67191 

6-7196 

6-7201 

6-7206 

6-7211 

6-7216 i 
6-7221 
6-7226 
6-7231 
6-7236 
6-7241 
6-7l?4G 
C-7S261 
6-7236 
67261 
6-7266 
67271 
67276 
6-7261 ^ 
6-7286 I 



4* 

•274 

- 4- 

*284 

4* 

•294 

-f 

•304 

4- 

•313 

4- 

•322 

4- 

•332 

4- 

•342 

+ 

•352 

4- 

•361 

4- 

•370 

4- 

•388 

4- 

•406 

4- 

•424 

+ 

*442 

+ 

•460 

4- 

•478 

+ 

•495 

4- 

•512 

4- 

•529 

+ 

•546 

4- 

•564 

4- 

•582 

4- 

•600 

4- 

•018 

4- 

•636 

4“ 

*654 

4- 

•671 

+ 

•688 

4- 

*705 

4- 

•722 

4- 

•740 

4- 

•758 

+ 

•776 

+ 

•794 

4- 

•812 

+ 

•830 

4- 

•847 

+ 

•864 

4-‘ 

*881 

4- 

•898 

+ 

•916 

4- 

•934 

4“ 

•932 

+ 

•970 

4- 

*988 

4- 1*096 

4- 1 

•023 

+ 1*040 

4- 1 

•057 

4- 1 

•074 

4- J 

•092 

4- 1 

•110 

+ 1 

-128 

4- I 

146 


14-3417 

14-3369 

14-3321 

14-3273 

14-3223 

14-3177 

14-3129 

14-3081 

14-3033 

14-2983 

14*2937 

14-2792 

14-2647 

14-2302 

14-2357 

14-2212 

14-2067 

14-1922 

14-1777 

14-1632 

14-1487 

14-1342 

14-1197 

14-1052 

14-0907 

14-0762 

14-0617 

140472 

14-0327 

14-0182 

14-0037 

13-9892 

139747 

13-9602 

13-9437 

13-9312 

13-9167 

13-9022 

19-8877 I 

13-8733 

13-8389 

13-8443 

13-8301 

13-8157 

13-8013 

13-7869 

13-7725 

13-7381 

13-7437 

13-7393 

13-7249 

13*7103 

[3-6961 

13-6817 

13-13673 


+ 108-54 
+ 108*74 
+ 108-94 
+ 109*13 
+ 109*32 
+ 109-51 
+ 109*71 
4- 109-90 
+ 11009 
4- 110-29 
+ 110-49 
+ 110*60 
•f 110-71 
+ 110-83 
+ 110-94 
+ 111*05 
+ 111-17 
+ 111-28 
+ 111-39 
+ 111-31 
+ 111-62 
+ 111-73 
4- 111-85 
+ 111-96 
-h 112-07 
+ 112*19 
4- 112-30 
4. 112-41 
4- 112-63 
4- 112-64 
4. 112*75 
4- 112-87 
4- 112-98 
4-11309 
4- 113-21 
4- 113-22 
4- 113-43 
4- 113-33 
4- 113-66 
4- 113-77 
4- 113-89 
+ 114-00 
4- 114-11 
4- 114-23 
4- 114-34 
4- lW-45 
-I- 114-^7 
4- lM-68 
4* 114-79 
4- 114-91 
+ 113:0^ 
+ 115-13 
4- 115*26 
4- 116-36 
4- 115-47 1 


_ 35-33 

— 65 *43 

— 66*53 

— 65-70 
—^ 3-83 

— 35*93 

— 36-08 
- 36-20 

— 66-33 

— 36-46 

— 56-69 

— 50-72 
- 66-85 

— 66-99 

— 6712 

— 57*25 

— 57*39 

— 67*32 

— 57*63 j 

— 67*79 
- 67*92 

— 3805 

— 68-19 

— 58*32 

— 38*45 

— 38-39 

— 38-72 

— 58-83 

— 58.99 

— 59-12 

— 59*26 

— 59*39 

— 59*52 

— 59-63 

— 59*79 

— 59-92 

— 60*06 

— 60*19 

— 60*32 

— 60-43 

— 60*39 

— 60-72 
— 60-86 

::»1 
— 61-26 
61-39 

— 61*52 

— 61-65 
- 61-79 

— 61-92 
- 62-06 

— 62-19 

— 62*32 
- 62-43 I 
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Di-qx'rslve 

llaiios. 




+ 5-74 
4 5-Cll 

4 s «7 

4 5 {;3 
H- r, «3 
4. r>'53 
4 5*53 
4 5'43 
4 5-44 
4 •'5*39 
4 r»*35 
4 ft -30 
4 5-‘2G 
4 5-21 
4 S17 

4 5*12 
4 ft^8 
4 ft-03 
4 4-99 
4 4*95 
4 4-90 
4 4-«G 
X 4*«1 
+ 4*77 

4-4-72 
4- 4 08 
4- 4-03 
4- 4-09 
-i- 4-54 
4- 4-50 
4 4'4ft 
4- 4.41 
4 4-30 
4 4-32 
4 4'27 
4- 4-23 
4- 4 -18 
4 4-14 
4 4-09 
4- 4'Oft 
+ 4-00 
4 3 90 
4 3-91 

4^87 

4 3-82 
4 3*7,8 
4 3-73 
4 3 G9 
4 3-04 
4 3 00 
4 3-56 
4 3-51 
+ 3-40 
+ 3-11 
4 3-3ft 



4th Surface. 

Radius lo 
Indices 
I-r.i!4 
i-srir* 

f'crrertlon, 
Plate Index. 

Correction, 
Flint Index. 

i 


4 1*164 
1-182 
4‘ 1199 
41*216 
4 1-223 
4 1-25 
4 1-29 
4 1-32 
4 1-30 
4 1-39 
4 1-43 
H‘ 1 -40 
4 1 -ftU 
4 1-53 
4 1-57 
4 1-60 
41-64 
4 1*08 
41*71 
4 1'74 

4 1*78 
4 1-81 
4 1*85 
4 1*89 
4 1*92 
41*06 
4 1*09 
4- 2 03 
-f- 2 06 
+ 2-.99 
4 - 2 13 
4 2-17 
4 - 2-21 
4 - 2 -25 
4 - 2 29' 
4 - 2-33 
4 ‘-"*37 
4-2 41 
4- 2 45 
4 2-49 
4 - 2-ft3^ 
4 2-ft7 

-f- 2-61 
4- 2 65 
4-2-70 
4 2*74 
4 2*78 
4-2 82 
4 2-86 
4 2-90 
42*94 
4 - 2-98 
4 . 3-02 
4-300 
4 - 3-09 
312 


13-6429 
13-6-2y5 
^ 13 6141 
“l 3-5997 
13-5853 

135799 
13 5457 
13-5‘205 
l3-49;>3 
13-4701 
13-1149 
13-4197 
13-3945 
13-3693 
13-3441 
13-3J89 
13-2937 
13-268.5 
13-2433 
13-21.35 
13.1912 
13-1683 
13-1133 
VJ^intS 
13-0933 
13-0683 
13-0433 
13 0183 
12 9933 
12-9683 
12 9431 
12-9179 
12-8928 
12 8077 
12-8426 

12-8 r7*> 

12-7924 
12-7673 
12 7423 

12-7171 

12 0920 
12-0600 
12 6418 
12-6167 
12-5010 
12 5^165 
12-5414 
12-5163 
12-4012 
12-4061 
12-1410 
12-41 59 
12-3908 
I 2 3657 
• 12-:; 406 
12-3154 


4- 115-58 
4- 115 60 
4 - 115-70 
4 - 115.81 
4- 116-02 
4 - 116-14 
-H 116-14 
4- 116 14 
4- 1UM4 
4- 116-14 
4- 116-1 4 
4- 110-14 
4- 116-14 
4“ 116 14 I 
4- 116-14 
4- 116-1 1 
4- 116-1 1 j 

4- 116-14 
4- 116-14 I 
4- 116-14 
4- 1UM4 
4* 116-14 
4- 116-14 
4- 116-14 
4- 116 14 
4“ 110-14 
4- 116-14 
4- 116-14 
4 - 116-14 
.f. 116-14 
4 - 116-14 
4 . UO-14 
4 . 116-14 
4 - 116-14 
4- 116*14 
4 - 110-14 
4 - 11614 
-L 110-14 
4. 116-14 
4. 110-14 
^ 116 14 
4. 116-14 
4. 116-14 
4^ 11644 
4I 116-14 
4- llO-U 
4. 116-14 
4. llOirU 
-L 116*14 
4 - 116-14 
4. 116-14 
4. 116*14 
4, 116-14 
4. IIO-U 
f 116-14 
4 - 116*14 


— 62-58 

— 62-71 ' 

— 62*84 

— 62*07 

— 6:mo 

— 63-2.3 

— 63-17 

— 63*71 

— 63-93 
-64-10 

— 64*44 

— 64-69 

— 64-94 

— 65-10 

— 6o*44 

— 65-60 

— 65-04 

— 66-19 

— 60*44 

— 60-60 I 

— 00-04 

— 67*19 

— 67*44 

— 67*69 

— 67*04 

— 68-10 

— 68-44 

— 68-09 

— 68-94 

— 69-19 

— 69-44 

— 69-69 

— 09*04 

— 79*10 

— 70-44 

— 70-60 

— 70-04 

— 71*10 

— 71-44 

— 71*60 

— 71*04 

— 72*10 

— 72*44 

— 72^09 

— 72*94 

— 73*10 

— 73^44, 

— 78*69 

— 73‘94 
i 4 *iio 

--?74*M 

^74^60 

— 74*04 

— 75*10 

— 75*44 

— 75*70 
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Abt. XIV.— iVitrficea rego/rding (he Vineyards of Egypt, 

A NEWLY published edition of Horace, has given rise to a re- 
cent discussion regarding the wines of Egypt. An anonymous 
writer in one of the journals, does not '^dmit that the Vinum 
mareotkum^ mentioned in the 37th ode of the 1st book, came 
from the neighbourhood of the lake Mareotis in Egypt, but ra- 
ther from a district of Epirus, which was named Mareotis. ..wM. 
Malt^ Brun contradicts this opinion ; and gives a critical exa- 
mination of the two passages in which Herodotus says, 

That there are no vines in Egypt ; and, That the people 
drank beer ; but that the priests received an allowance of wine 
daily. He adds, that M. Champollion the younger has recog- 
nised upon Egyptian monuments, offerings made to the gods, 
of two white flagons, which are painted red up to the lower part 
of the neck, indicating a liquor of that colour ; and the Egyp- 
tian word erp^ which signifies wine, written beside the flagons, 
removes all uncertainty with regard to the materials of the of- 
fering. Strabo saw wines in Egypt in the neighbourhood of 
Alexandria, which he mentions as the soil in which the mareo- 
tic wine was produced. He also saw vines in other districts in 
Egypt, and he correctly distinguishes their various qualities. 
Pliny and Athenaeus speak not less pertinently of them. ' Ho- 
race must therefore have meant, by Vinum mareoticum, the 
wine of the territory of Mareotis, near Alexandria in Egypt- 
Liican even goes so far as to make an important critical distinc- 
tion, for he warns against confounding the Marebtie wine with 
the exquisite wine wliich came from Merbe, There can remain 
no doubt regarding the consequences of this letter of M. Make 
Brun, namely, that, under the Greek and Roman kings, Egypt 
had vines, and made wines of various qualities ; but, before the 
Greek kings, was it equally so; and does Herodotus, who at 
that period travelled in Egypt, speak truly, when he says, that 
there were none ? The following note from one of the editors* 
dS the Bulh^ des Sciences, goes to solve this interesting diBS- 
culty • . 

** Tije readet'S of the Journal des Dehats have seen with in- 
terest the animated discussion which has arisen upon the subject 
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of the Mareotic wine of Egypt. M. Malte Brun has clearly prov- 
ed the existence of wine in Ancient Egypt, and the weakness of 
the arguments which have been adduced in opposition to this 
p fact. He might have added a decisive argument, the paintings 
of the ancient hypog^^of the Thebais, among which there have 
been discovered, twenty years ago, representations of the vin- 
ta^, and of the manufacture of w\i|e in all its stages, as well 
as transparent vessels, through which the wine contained in them 
is seen, so as to leave no doubt remmning with regard to the use 
of that substance among the Egyptians There have been 
found also among the ruins of the cities, Jbroken amphorte, and 
at their bottom the very residue of the wine, in which the tartar 
was preserved. These facts, taken in connection with the pas- 
sage in Herodotus, where four arysteres of wines are allotted to 
each of the two thousand guards of the king daily, effectually 
remove all uncertainty with regard to the vineyards of Egypt, 
Nor is M. Costay, in his interesting memoir upon the grottoes 
of Elethyia, difficulted by the other passage of Herodotus re.- 
garding the use of beer in Egypt -f* ; he does not even think it 
necessary to combat the consequences which have been drawn 
from it 

It is thus that the attentive traveller may dispel, by a single 
observation, the mists which the most profound erudition ciin- 
not always dissipate, especially when authors contradict each 
other, and when the same writer plainly contradicts himself, as 
is the case with Herodotus in the matter referred to aljovc. 
However, independently of the discovery of the French travel- 
lers, it might perhaps have been observed, that the historian 
who denies the use of wine to the Egyptians, in the 77th chap- 
ter of his second book, accords a portion of grape wine to the 
Egyptain priests in the 37th chapter, and four measures of wine 
to the warriors in the 168th chapter, which shews that he had 
at first interpreted, in a certain sense, what he had been inform- 

V— 

* The Bam^ has been observed in the paintings of Thebes.— 
des Hypo^ss^ chap. ix. p. 335. Ist Edition ; and voh iii. p. 63. 2d^edttion, as well* 
as plate xlv. of voL 2. of the Atlas. 

*•* As they have no vines in their country, they drink beer.*’ 

'f. Doscriptti de I’Egypte, aut. mem. t. i. p. 61. 1st edition ; and t. vi. p. n3< 
2d edition ; as well as Plate 66 of vol. 1. of the Atlas. 
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ed with regard to the use of beer,— th^t, feet, he bad con- 
cluded from it, that there were neither vines t^r wine in Egypt^ 
—and that, at a later period, when better iufornied, he had 
given up this opinion/but had neglected to efiPace it^ 

With regard to the nature of the soil and clitnate of Egypt, 
there certainly is nothing in them that could induce us to think 
the vine should not thrive there, ^ or that wine could not be 
made. The chemists of flie French expedition (it will sufSce 
to name Berthollet), "occupied themselves with means for hitro- 
ducing a good method of making wine. They knew the vine- 
yards, and the bad wine of Fidimine, a Christian village of tlie 
proyuice of Fayoum in Upper Egypt ; they knew that the 
grape was of a much better quality, and lar superior to the 
grape of Alexandria ; the same, without doubt, as that^ from 
which the famous Mareollc wine was made, and which is well 
known at our tables ; it was ultimately proposed to make wine 
of it for the use of the army, which could not have been very 
difficult. I have remarked, that the soil was somewhat sandy 
in the vicinity of Fidimine, and that of the ancient Marea, is of 
the same nature. 

This consideration completes the removal of all uncertainties. 
Vines were not planted in the muddy soil, in Egypt properly so 
called, as has already been remarked by learned men ; but upon 
the border of the desert, a little above the level of the inunda- 
tion, This cultivation was not limited to the Mareotic district, 
nor to that of Arsinoe, since the same quality of soil occurs 
every where upon the confines of the valley of tlie Nile ; since 
at Elethyia, in a very insignificant catacomb, they have amused 
themselves with painting the gathering of the grapes, and the 
making of wine, in imitation, no doubt, of what was taking place 
in the neighbourhood. Thus, without speaking of the wines of 
Anthylla and Coptos, we have vineyards in Egypt under the 31st 
parallel, under the 29th and 25th, and from which wine might 
be provided for the annual consumption of Pharaoh’s guards^ 
(about 730,000 pints), besides the wine consulted by thei^* 
priests, tfduld we still doubt the existence of vines in Ancient 
'Egypt, it would suffice to read the following passage in the 
Book bf Numbers, chap. xx. vcr. 5. : ** And wherefore have yc 
made us to come up out of Egypt, to bring us in.untp thii^ evil. 
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place ? it is no place of seed, or of figs, or of vines, or of pome- 
granates^^ Egypt was so far from being destitute of the vine, 
that a very ancient author goes so far as to say, that the vine 
^was discovered near Plinthine ; and, even according to Diodo- 
rus Siculus, it was Osiri/^, the Egyptian Bacchus, that discover- 
ed the vine at Nysa, and instructed men in the art of extracting 
wlilb from it. If Nysa be placed in Arabia, it is, without doubt, 
because there is meant the country which separates the Nile 
from’" the Arabian Gulf, a vast tract, often called Arabia by 
authors, and full of valleys adapted for the cultivation of the 
vine. • 

With regard to the wine of Mei oCy which appears attested by 
grave authorities, its existence is, without doubt, more authen- 
tic than that of the wonderful wine of Ethiopia, which astonish- 
ed Semiramis, and not without reason, for it filled, as is said, a 
lake of 160 feet in circumference ; and whoever drank of it was 
immediately brought to the recollection of his faults, even those 
v/hich had long been forgotten. Whatever, further, may be the 
ipiality of the wines of Egypt, or of those of Ethiopia, we are 
strongly disposed to conclude, with IVl. Make Brun, that those 
of France arc in no way inferior to thonu 


Aicr. XV . — Account of a newly hivaited aud rotatory Gas- 
Burner, ]ly Mr James Nimmo, Edinburgh. 

As you have occupied many of the pages of your useful 
Journal lately with discussions respecting the illuminating powers 
of coal and oil gas, and the best contrivances which have been 
made for burners of it, allow me to lay before your readers a 
description of one which I invented •some months ago, and which 
I think is capable of many useful applications. 

This burner is no less remarkable for the unexpected effect 
•tAich'it exhibits, than for the real simplicity of its construction. 
Its peculiarity's, that it has an incessant rotatory motion, whicli, 
when combined with a tasteful variation of the burning jets, pro- 
duces an agreeable and lieautiful effect. The following is’a^de- 
scription of ifc: The revolving burner consists of an outside case 
or tube A (PL IX. Pig. 6.), which is filled with water three parts 
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full ; and B is a tube which rises from the. bottom^ and through 
the centre of the water-case, and which is perforated with holes 
above the top of the water-case. In the top of the tiihe B is a steel 
centre, terminating with a fine point, upon which tke^ inverted 
tube C revolves. This inverted tube C, seals itself in the water, 
and does not allow the gas emitted from the holes of the tube B 
to escape ; and it has four rrms of equal length, and finely bdred 
with small holes at the extremity of each arm for the gas to 
burn at. All these holes are and must be at the same side of 
each arm, to give the burner motion ; some of the holes are put 
in a vertical direction, and some inclined at angles to those holes 
in the sides. This part of the burner is susceptible of great 
variety of contrivances, and may be carried into multiform 
shapes and figures, which, added to the perpetual revolving mo- 
tion of the whole, gives a beautiful brilliancy, very pleasing to 
the eye. 

The theory of it is extremely simple, and is only, that the 
rotatory motion is produced by the pressure of the gas from the 
gaso7neter being so diminished on one side of the arms of the 
burner, by the small emission gas-holes, as to cause an increase 
of pressure on the other side of the tube, and thus to make the 
whole revolve by the smallest pressure the gas can bum at. 
The water-joint is necessary to prevent the esc*apc of the gas, 
and to allow the burner to have an easy motion on the steel 
point. The revolving burner is very plain and simple in its 
action ; but I am convinced, from the many attempts that have 
been unsuccessfully made by others to discover such a contri- 
vance, that, were it publicly known, it would be of great use 
and convenience 'for many of the purposes of life. 


Art. XVI . — Notice regarding the Phosphate of Lime of the 
Coal Formation, By M. P. Berthiee. 

To’vmRD the end of the last year, Messrs Manby and 
Wilson sent to the laboratory of the School of Mines, for exami- 
nati«fi, specimens of the different ores of iron which the Biant 
C!binpany propose to work. Among those specimens there was 
one which contained but very little iron, and which I presently 
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perceived to be chiefly coipposed of phosphate of lime. This 
specimen had absolutely the same appearance as the argillaceous 
carbonate of iron, and the ticket attached to it indicated that it 
was found ynder the same circumstances, that is to say, in kid- 
'*neys, in tlie bituminous shales that accompany the coal. It was 
lenticular, of the size of^ the fist, homogeneous, very fine granu- 
lar, Jiaving some lustre in a vA’y strong light, and of* a deep grey 
colbur. The argillaceous carbonate of iron, of the coal deposit, 
ofteiT^ontains phosphoric acid, and even in considerable propor- 
tion ; but until now, the phosphate of lime, in a nearly pure 
state, has not been observed in this formation. The fact, inte- 
resting as it is in a geological point of view, deserves also the 
notice of metallurgists, and should induce them to institute a 
strict examination of the ores with which the coal deposits fur- 
nish them. 

The specimen of the Fins phosphate of lime, on being ana- 
lysed, yielded the following results : 

Lime, - - . , 0.363 Phosphate of Lime (apatite), 0.670 


Phosphoric Acid, • • 0.310 

Protoxide of Iron, • - 0.096 Carbonate of Iron, - 0.167 

Alumina, - . - - 0.090 Alumina, - - - 0.190 

AVater, Bitumen, & Carbonic Acid, 0.120 Water and Bitumen, - 0.060 

0.979 0.977 


located, without addition, in a covered crucible, it melts into 
a compact, opaque, stony mass, covered at the surface with small, 
shining metallic grains. Assayed with half its weight of borax, 
it produces a glassy and enamelled scoria, and very fragile gra- 
nules, Avhich have scarcely any action upon the magnetic needle. 

M. Jules Guillemin, a pupil of St Etienne, attached to the 
mines of Fins, has addressed to me a note, dated the 31st July, 
which contains some interesting infoj'mation relative to the geo- 
logical position of this ore, and to its ordinary mixtures. I here 
subjoin extract from this note. 

This mineral is in nodules of a globular form, sometimes 
flattened, always of a rather small size. These nodules occur in 
great quantity in the black argillaceous schists, which* separate . 
the second bed of coal from the sandstones that support it ; tl^py 
are not homogeneous ; their crust is almost entirely composed 
of carbonate.of iron. Sometimes they contain a great quantity 
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of transparent, laminar, carbonate of Hine, which divides the mass 
into small prisms ; sometimes it is coaly matter, and at otlier 
times they are enveloped with a crust of compact sulphuret of 
iron. In the centre is a nucleus of a pale-yellow or grey colour, , 
compact, fine granular, having the appearance of brown flint, 
and traversed by impressions of graminea? : it is this nucleus 
which contains the phosphate of* lime. I have found in a spe- 
cimen, the specific gravity of which was 2.65, 


Lime, - - - 

Phosphoric Acid, 


0.469 1 
0..^94 j 

Phosphate of Lime, - 

- 

0.8C3 

Protoxide of Iron, - 


0.072 ) 

Carbonate of Iron, 


0.117 

Carbonic Acid, 

- 

0,045) 




Alumina, 

- 

0.006 

Alumina, . . - 

- 

,..0.006 

Coal, Water, and loss. 

- 

0.014 

Coal, Water, and loss, 

- 

0.014 


But the relative proportion of phosphate of lime and car- 
bonate of iron varies much. The crust of a nodule assayed in 
a covered crucible, Avithout addition, gave 0.20 of hard cast-iron 
{de Jbnte dure)^ equivalent to 0.4.3 of carbonate of iron, and a 
slag weighing 0.56, which was <'paquc, of an applc-grcen colour, 
and entirely similar to melted phosphate of lime .” — Annales dcs 
Mmes 1825. 


Art. XVII . — Observations made for Determining the Progx^css 
of the Horary Variations of the Barometer under the Tropics, 
from the Level of the Sea to the Ridge of the Cordillera of the 
Andes. By M. jde Humboldt. 

M • DE Humboldt, in the volume of his Travels lately pub- 
lished in Paris, states the following interesting conclusions i-e- 
gardlng the horary variations of the barometer under the Tropics. 

The horary variations of the barometer arc perceptible 
in all parts of the earth, and to the height of 2000 toi6e|; They 
arc periodical, and consist of two ascending motions and two ck 
scending motions, which are performed in the in1;crval of a day. 
The periods of the maxima and minima, are not equidistant ; 
thejf^pr^^ent separations of two hoprs. The maximum of tlie 
morning falls betweeu 8$ hours and JK)§ ; the minimum of the 
afternoon, between 6 hours and 5 ; the maximum of the evehing, 
between 9 hours and 11 : and the minimum of the night, be- 
tween 3 hours and 5. 




Var laliwis of the Barometer under the Tropics. 3^9 

In the equatorial zone, there may be admitted, for these four 
' periods, J, 16, lOJ, 16 ; and, in the temperate zone, ^0|, 3J, 
17 ; these numbers expressing the hours counted from 
^noon. * 

• 2. In the temperate sfbne, the periods of the maximum of the 
morning, and of the minimx^n of the evening are nearer, by 1 
or i. hours, to the passage of the sihi through the meridian in 
winter than in summer. Observation:: are wanting regarding 
the minimum of the niglit. M. do Humboldt recommends them 
to be made. 

3. In the torrid zone, the hours of the %iaxima and minima 
are die same at the level of the sea, and on plains of from 1300 
to 1400 toises in height. This is asserted not to be the case 
in some parts of the temperate zone. On Mount St Bernard, 
for example, the barometer falls at the same hours at wdiich it 
is rising at Geneva. 

4. Near the maxima and minima^ the barometer is almost 
stationary during a more or less considerable period ; this period 
varies from 15'' to 2 hours. 

5. Between the equator and the pai’allels of 15® N. and S., 
tlic strongest winds, tempests, earthquakes, and the quickest 
variations of temperature and humidity, do not interrupt or mo- 
dify the periodicity of the variations. In India, on the contra- 
ry, 'the rainy season entirely disguises the type of the horary 
variations in the interior of the Continent, on the coasts, and in 
the straits, altlioiigh in the open sea they remain unaltered. 

6. Between the tropics, a day and a night suffice for know- 
ing the extreme points, and the duration of the variations. In 
the latitudes of 44'* and 48% they arc very distinctly manifested 
in means of from 15 to 20 days. 

7. The extent of , the diurnal vjfriations, at the same hours, 
and in difibrent months, is not the same. This extent also de- 
creases in proportion as the latitude augments.— (See the an- 
nexed Table). Lastly, Tlie maximum of the morning is a little 
higher than th5 maximum of the evening. The height of the 
place does not influence these results. 

8. The barometrical means of tbe months difler among theiti- 

mm mm 

selves from 1.2 to 1.5, between the tropics; and from 7 to 
8 millim. near the tropics, nearly as in the temperate zono. The 
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extreme annual variations are at the same hours, near the equa- 
tor, from 4 to mlllim. ; near the tropic of Capricorn, 21 
millim. ; near the tropic of Cancer, from 85 to SO m|I}im. 

9. Under the tropics, as in the temperate zone, on comparing ' 

the extreme variations of the barometer month by month, the 
limits of the ascending oscillationsare found two or three tipnes 
nearer than the limits of tfic descending oscillations. ^ 

10. The observations which have been hitherto collected^have 
not indicated a sensible influence of tlic moon upon the oscilla- 
tions of the atmosphere ; these oscillations appear owing to the 
sun^ which acts, not by the attraction of its mass, but as a calo- 
rifying planet. If the solar rays produce periodical changes in 
the atmosphere, there remains to be explained, why the two 
barometrical minima nearly coincide with the warmest and cold- 
est periods of the day and night. 

Table of Ohservatims of Horary Varlatimt made between the 
'parallels of Lat. 25° <S'., and Lat 55° N, from the level oj the 
Ocean to 1400 toises of elevation. 

TORRID ZONE. 


Maxima of ^ 
the Morning. 

•§ 

•s . 

II 

1 

ll 

r 

III 

s|li 

lili 

OBSERVpHij, 

f 

lO** 

4*» 

m 

... 

Lamanon & Monges* 

•91 

<1 

11 

2.66 

Humbolt & Bonpland. 

9 

H 

lU 


Duperrey. 

91 

H 

m 

2.44 

Boussingault & Rivero. 

9 

4 

10 



8| 

4 

11 

... 

Horsburgh. 


4 



Langsdorff & Homer. 


3| 


... 

Sabine. 


4 


... 

Kater. 

91 

H 

9| 

• •• 

t 

Simonoff. 

9 

6 



Richelet 

91 

6 


... 

Balfouri 

9i 

4 

n 

2.34 

f Dorta, Freycinet, 

I Kschwege. 


PLACES OF OBSERVATION. 


Equatorial xUlantic Ocean, 
Equatorial America, be- ) 
tween Lat. 23** N. and j 
12° S. to 1600 toises of 1 
height, . . f 

Payta (Peru), Lat. 6° 6' S. 
Guayra, Lat. 10° 36' N. 
Bogota, Lat. 4° 35' N. 1 
Height 1366 toises. j 
Indian and African Seas, ) 
Lat. 10’ N. 26’ S. / 
Equatorial Pacific Ocean, 
Sierra Leone, Lat. 8° 30' 
Mysore, Lat.' 14^ 
height , 400 toises. 
(Rainy Season)^ 

Pad0c Ocean, between) 
L8t.SM’30'N.and26’S.J 
Macao, Lat 22* 12^ N. 
iCalcut^ Lat 22’ 34' N. 
lEqttinoctial Brazil, atRio l| 
Janeiro, (Lat. 22’ 64^ | 
S.) and at the missions { 
of the CoKoatos Indians, f 


Al,. O Oir IN . 

4° ll'N.l 
:oises. — > 
'): - ) 
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TEMPERATE ZONE. 



1 1 

n 

1 

s. 

ill 


PLACES OP OBSERVATIO^. 

- ' - • 

Minima of 
Night. 

Minima of 
Morning 

1° 

.a 

P 

OBSERVERS. 

Las«'l?almas (Great Canary), l^t 1 
28® 8' N. - - \ 

... 

1^1 

4*» 


LlOh 

De Buell. 

CairoeJLat. 30® 3'. 

'Toulouse, Lat. 43° 34' (mean of 5\ 

5** 

Dl 

t) 

lOi 

‘1.75 

Coutelle. 



H\ 

11 

1.20 

j Marque 

years), 



f 

1 Viettor. 

Chambery, Lat. 45° 34'. Height! 
13 toises, - m . f 

... 

n 

10 

m 


1.00 

BUllet. 

Clermont-Ferrand, Lat. 46° 46', { 


B 

4 

101 

0.94 

Kamond. 

Height 210 toises, - f 


9 

3 

9) 

Strasburg, Lat. 48® 34', (mean of! 
6 years,) - - - ) 

6 

i 



0.80 

f Heri’en. 
Schneider. 

Paris, Lat. 48® 60', (mean of 0 years). 


■1 

Bi 

,,, 

0.72 

Arago. 

La Chapellc, near Dieppe, Lat. 40^ 1 
56', - - . . 1 

... 

9 

3 

... 

0.36 

1 Nell de 

1 Bi^utt^ 

Konigsberg, Lat. 64*’ 42', (mean oft 
8 years, - , , j 

... 

H 


10 

0.20 

( Sommer & 

1 Bessel. 


Art. XVIII. — ExperimcnUon the Action Water upon Glass ^ 

with some Observations on its slow Decomposition, By Mr 
T. Griffiths, Chemical Assistant in the Laboiatory of the 
Royal Institution *, 

Xt is a commonly received notion tliat glass is capable of re- 
sisting, to a very great extent, the attacks of active chemical 
solvents, and that its alkali can neither be readily separated nor 
exhibited in an insulated form, without regularly submitting it 
to powerful decomposing agents. Speaking of glass, in common 
language, without any reference to the many soluble compounds 
so designated, it may be a new fact in chemistry to prove that 
this singular Substance possesses highly alkaline properties,* 
which may easily be shewn by the usual tests. 

Upon reducing some thick flint-glass to a moderately fine 
' jKiwder in an eardicnwore mortar, for the purpose of analysis, a 
portion of itvwas placed on turmeiic paper, with the view of de- 
termining if it possessed any sensible alkdine property ; and, 
upon being moistened with water, the yellow colour of th^ test- 


* Journal of the Royal Institutioii. 












3318 Mr Griffithses E^eHments 

paper, was distantly reddened, nearly as powcrftilly as if lime hac 
been employed. 

This effect was corisidei^ as accidental, aiid as probably 
arising from some adventitious alkaline matter, or soap, adhcr. 
ing to the vessels employed. Anothe^ experiment was made 
with greater care, in an agate-mortaif, but with the same, or eyer 
a more decided result, in cbnsequeifiice of thd more minute divi- 
sion of the material. When pulverized on perfectly cleait.anc 
polished surfaces of iron, steel, zinc, copper, silver, and platinum, 
the effect took place, and apparently with equal facility ; but it 
was found that the presence of small quantities of oxide of iron 
greatly diminished it, in consequence, as was afterwards proved, 
of the particles of glass being by them defended from the con- 
tact of water. 

Since there are some saline bodies and metallic combinations 
which give indications of alkali to turmeric paper, although 
perfectly neutral compounds, and as pure magnesia reddens this 
paper when moistened with water, although no solution can be 
shewn to take place, possibly this might be an effect of the kind, 
it scarcely appearing probable that any soluble matter should be 
abstracted from the powdered glass by the mere affusion of pure 
water. Litmus paper, therefore, reddened by an acid, and paper 
stained with the blue infusion of cabbage, were also employed 
as tests ; the former had its blue colour restored, and the latter 
was rendered green. 

A portion of flint-glass, in fine powder, was boiled in water 
for some hours ; upon being allowed to cool and subside, the 
clear portion was decanted and evaporated, and became strongly 
alkaline to the taste, and to other usual tests ; a drop of its con- 
jceiitrated solution, gradually evaporated on a glass-plate, on ex- 
posure to the atmosphere, in a short time became deliquescent. 
Tartaric acid produced an effervescence, and Aftervmrds a preci- 
pit^e in this solution; as likewise did muriate of platinum. 
From these experiments, therefore, it may be fairly inferred, 
that the alkaji removed froih the glass was potash in an un^m- 
bined state, and that the alkaline effect, combined in the flrk 
instan^^^ did not depend upon the presence of any alkaline 
salts, or combination, adhering to or diffused throughout the 
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The remaining,, ^diment from the above solution, after having 
been repeatedly washed in successive portions of water, became 
inert as to its action on test papers, not affecting their colours in 
^he slightestMegree ; but, upon trituraiiosiy its alkaline power 
Was again developed ; ^is property being evidently dependent 
upon the exposure of a new of undecomposed surface. A slight 
applTcatiomof heat to the water was found greatly to facilitate 
this evolution of alkali. 

In order to determine the quantity of alkaline matter ab- 
stracted from a given weight of glass, by long and continued 
boiling, 100 grains of flint-glass, in fine powder, were boiled 
nearly every day for some weeks, in tw’o or three successive por- 
tions of water; after this process, the insoluble residue was 
found deficient in weight by nearly .seven grains. This result, 
however, must not be considered as accurate, but as a mere ap- 
proximation : for, on the one hand, small portions of glass might 
have been carried away in the supernatant liquor ; and, on the 
other, more alkali might have been abstracted by repeatedly tri- 
turating during the process, which, under these circumstances, 
would be almost unlimited. 

To some pure, dilute, muriatic acid was added very fine flint- 
glass, ill powder, till it was completely neutralised by its alkalipc 
effect. Upon being allowed to subside (which, liowever, was not 
ver^ readily effected, minute particles remaining suspended for 
weeks together), the clear portion afforded a crystalline salt on 
evaporation, having the characters of muriate of potash. 

It may be remarked, that this solution, when perfectly clear ^ 
contained no lead, on testing for it by sulphuretted hydrogen ; 
but upon agitating or diffusing the fine powder of glass through 
water, holding the gas in solution, it was immediately discoloured 
or blackened. 

Flint-glass, although chosen for the alx)ve experiments, is not 
the only variety possessing this remarkable property ; crown and 
"piste glass, white enamel, and what is more remarkable, New- 
ca^le green-bdltle glass, and tube of the same material (in the 
composition of which there is, comparatively, little alkali), also 
Reaumur^s porcelain, made from the green-bottle glass, possess 
the power of acting upon vegetable colours as alkalies. 

These experiments, tending to prove that glass is a body of 
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irregular composition, parting readily vfith its alkali by the ac- 
tion of water, it became a matter of some interest to determine 
how far certain natural combinations of potash with siliceous 
matter were equally active to the same tests, esfiecially as in 
green-bottle glass, which contains little'c^kali, it is thus rendered 
evident. No analogous effect coi^d, however, be produced by 
powders of felspar, basalt, greenstone, granite, obsidian, pu^icc, 
and some others, even when boiled with water, a method ^hich 
never failed to produce it rapidly with glass, although cold water 
is perfectly sufficient. 

Some interesting'^conclusions may be drawn from die above 
experiments, which may tend to explain several well-known 
phsenomena. 

In the first place, with regard to the glasses employed, in the 
laboratory, or for domestic uses, it must be evident that water 
has the power of acting upon and dissolving the alkali at the 
surface, and leaving an insoluble portion spread as a coating 
over the interior of the vessel, defending it from further imme- 
diate action. 

Where, however, time can be allowed, the effect does not ap- 
pear to be confined to mere surface. In collections of ancient 
glass, specimens may be selected, exhibiting how extensively an 
analogous action has been going on during the period they have 
remained buried in the earth. These vitreous relics of anti<fuity 
are often covered, to a considerable thickness, with opal pearly 
scales of beautiful appearance, consisting almost wholly of silica, 
whose alkali had been removed probably by the action of the 
water ♦. 

A fragment of transparent ancient glass was examined with 
regard to its alkaline property, which it was found to enjoy in a 
high degree, being sensibly* alkaline (when in powder) to the 
tongue, and its hot solution acting upon the cuticle. It appeared 
to consist almost entirely of potash and rilica; not the smallest 
trace of lead being discoverable in it; several other coloul^ 
specimens of ancient glass, upon examination, Hvere, in every 

opal i$ a hydrate of silica: May not its formatioti have taken place by 
a i^nikur agency acting upon natural combinations ? The removal of alkali from 
piliceous compounds may have left opal thus constituted. 
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more highly alkaline than any modern glass containing 
lead, that has hitherto been examined. 

The specific gravity of common flint-glass was taken by way 
of comparison with the ancient fragments above mentioned, the 
yesult of which is her^iven. Flint-glass, S. G., 3.S08. Ancient 
glass, 2.375. It md(y here b^ remarked, that the latter acted 
p^erfully upon the test paper, by .merely moistening it, with- 
out reduction to powder. It cannot be surprising, therefore, 
that' ancient glass, which may almost be called pure silicate of 
potash, should be occasionally found in states of such rapid de- 
cay, as the specimens in collections often oxhibit. 

Another proof of the action of water, aided by other concomi^ 
tant circumstances, in producing decomposition upon glass, is- 
an account given in vol. i. p. 135, of the Quarterly Journal of 
Science, of some bottles of wine, found in a quantity of black 
mud at the bottom of an old well, full of burned wood, supposed, 
upon good authority, to be of anterior date to the fire of Lon- 
don (1666). The siliceous earth, in this instance, separated in 
films on the surface of the bottle, in coiisequeuce of the abstrac- 
tion of alkaline matter, probably by the action of water, aided 
perhaps originally by a certain degree of heat, and afterwards 
by the long period of their continuance in a situation favourable 
to the decomposing agency. 

\Iii contact with ammoniacal, or decomposing animal matter, 
the disintegration of glass takes place more rapidly. Stable- 
windows, and bottles kept in such situations, often present a 
very beautiful iridescent appearance, in consequence of the sili- 
ceous matter being developed in thin plates on its surface, often 
amounting to a pearly, and sometimes almost metallic, appear- 
ance; an effect which, it is believed, has not been hitherto in- 
vestigated. 

Solution of potash acts very rapidly upon glass, as the chemist, 
often inconveniently, learns by the effect produced upon the bulb 
»f a thermometer, employed to determine its boiling point, and 
which is always found corroded to a considerable extent after the 
experiment. * 

It may also here be remarked (although not perhapa^imme- 
diately connected with the subject), that from frequent observa- 
tions by a" person in the habit of using solid carbonate of am- 
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monia, the flint-glass bottles in which it has been for some time 
kept are invariably rendered much more brittle, and pieces 
of glass fall out upon very slight motion of its contents. This 
fact is merely mentioned as curious, and may probaUy be here- 
after more fully examined. 


Aet. l^Ji^*~Ohservatkms and Eaperiments on the Structure 
and Functions of the Sponge, By Robert E. Gbant, 
M. D., F. R. S. E., F. L. S., JM. W. S., &c. (Continued from 
Vol. Xm. p. 124f) 

-A-lthough a minute examination of the internal structure of 
the living sponge is obviously the most natural and necessary 
step towards discovering its mode of growth and generation, and 
consequently the place this substance octiupies in tlie scale of 
beings, and is certainly that most likely to lead to the discovery 
of some more fixed and scientific principles for discriminating 
the species, than the vague characters hitherto employed ; yet 
we can scarcely discover, in the writings of zoologists, since the 
time of Aristotle, any attempt to investigate its structure in a 
scientific manner. Although Pallas, Lamouroux, Lamarck, 
Schweigger, and almost every modem zoologist, have considered 
the examination of tliis animal, in its recent state, as stiU an yn- 
portant desideratum in comparative anatomy ; yet the deficiency 
is generally supplied only by ingenious conjectures from the ap- 
pearance of dried specimens, or by supposed analogies with other 
vegetable or animal productions, rather than by patient dissec- 
timi of the animal in its natural state. Cuvier states in his 
Regne Animal (t. iv. p. 87.), that the sponge is a fleshy sub- 
stance, possessing no axis, either calcareous or homy ; although 
we shall find, that, in one great tribe of these zoophytes, with 
spicula of complex forms, the axis is entirely calcareous and so- 
'luble, with effervescence, in acids; and it is wdl known, th«?t 
. the homy axis, of several sponges, have been constantly em- 
ployed in the arts since the time of Alexander the Grreat, if not 
since^ Ae period of the Trojan war. Professor Schweigger of 
K!onigsberg, who examined these animals alive, principally at 
^ Nice, believes that their axis consists of fibres which possess a 
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small degree of irritability, by which they gradually contract 
the dimensions of the animal when it is irritated, and thus force 
out the water from its canals {Beoh. avf. N. R. 1819, p. 38.) ; 
^.although, m his experiments, he could not excite them to the 
iilightest perceptible ^^siOtion ; and in most of the known species 
these fibres are composed of !iiinute siliceous tubes, which scratch 
glass and resist the action of the blciVpipe. Lamarck, reason- 
ing iiCroin mere analogy, maintains, that every species of sponge 
possesses distinct polypi, closely resembling those of alcyonia, 
projecting from its surface ; and that these two genera of zoo- 
phytes differ only in the greater or less density of their gelati- 
nous matter ( An. sans Vert. t. ii. p. 348-9.) ; although his coun- 
tryman Jussieu, nearly a century ago, by desire of the French 
Academy, examined with the microscope the Spcmgta ramosay 
fresh from the rocks on the coast of France, and reportetl, that 
he could discover no kind of polypi in that animal ( Mem. de 
TAc. 1742) ; and the accuracy of Jussieu’s observations has been 
confirmed on a great variety of sponges, by every succeeding 
observer, as by Cavolim*, Lamouroux, Schweigger, &c. It was 
scarcely consistent in Cavolini to consider the gelatinous matter 
as the muscular system of this animal ( Abhand. uber PJlanz-tlt. 
Spren^eVs edit. p. 124-6.), after he had repeatedly tried in vain 
to excite it to contract. One naturalist, well aequ:iinted Avith the 
characters and habits of tficse animals, infers from analogy, that 
they ^x>ssess nerves (Ph\l. c^Zool. vol. i. p. 45.) ; while another, 
who has likewise studied them in the living and dried state, main- 
tains, that they are animals w^hich possess no organ w hatever, either 
for growth or generation ( Lamouroujc Hist, des Polyp, p. 14). 
From observing the canals of the sponge constantly empty, or 
filled only with water, Lichtenstein w^as led to believe this sifb- 
stance to be merely a dead mass of the empty tubes of alcyonia, 
remaining after the decayed polypi had been M'ashed out ( Skriv. 

and some other natu- 
similarity of the fib^ 
rous axis of tRe sponge to that of some zoophytes, already known * 
to possess polypi, and its dissimilarity to that of any known 
plant, and obviously not acquainted with the rapid currerrt® and 
feculent discharges from its orifices, described by Ellis, Schweig- 
ger, Bell, &c. still regard the sponge as a plant, and consequeht- 


Oj!^ Nat. Seh Kloh. 1794). Blumenbach, 
rahsts, apparently not aw’-are of the close 
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ly destitute of nerves, and muscular system, and polypi, and 
every kind of spontaneous motion, ( Blum, Nat. Hist. 1826)* 
This singular discordance of opinion among eminent naturalists 
of the present day, shows how little is yet knoWn of the living ' 
organization and functions of this zoophyte^ and the interesting 
field of discovery which lies open to those who love nature, and 
frequent the shores of the ^ean* ^ 

In all the sponges I have met with alive, a distinct,, ^ft^ 
transparent matter, can be observed between the fibres ; in some 
species, as the S. panicca^ this matter is abundant and ropy ; in 
others, as tlie S. papillaris and coalita^ it is much thinner ; and 
in others, as tlie compressa and oculata^ it is found in smaller 
quantity. Probably no organized body can exist without simi- 
lar soft parts. The fibrous part licing always insoluble in wha- 
ler, can easily be procured separate from the soft matter, hy im- 
mersing it repeatedly in hot water ; it forms a net-work through 
every part of the body, and constitutes the aoris or skeleton of 
tliis zoophyte, serving, as in other animals, to give form to the 
body, and support and protection to the softer organs. The 
axis is the part employed in the arts, or preserved in the cabi- 
nets of naturalists ; it is the part of the animal which remains in 
a fossil state in the earth, as in the numerous fossil species found 
near Caen in France, ( Lam.v. Kxp. Meth .) ; and it is that from 
which Aristotle and his successors liave constantly taken ^he 
characters of the species. The structure of this part, or indeed 
of any other part of the s|X)nge, cannot be observed without the 
assistance of the microscope ; and it is ivell known that most 
zooj^ytes were regarded as plants, till the microscope reformed 
this part of science. But the minutest microscopical examina- 
, tion of the dried skeleton will not suffice alone to explain the 
living functions, or establish the nature of this animal* La- 
marck, however, appears to have been misled by dried speci- 
^ mens or plates, or by preconceived hypothesis, in placing among^ 
the species of alcyonium the iSpongia cristaia^ S. fomentosa or 
urehSi S- p^kea^ and S. palmata of Ellis, whicii are common 
and weQ.^rked sponges, inhabiting our own coasts ; and the 
S^jcS^id elavala of Esper, which he has ranked as a variety of 
the Alcyonium d\storium^ has been lately shown by Schweagger 
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to be a spedcs of sponge resembling in texture the S* ocvlata 
{Beob. p. 29). 

The axis differs so entirely in its nature in dijfferent sponges^ 
;»that the living properties observed in one species, ought with 
iery great caution to^ extended to any other, and naturalists 
may probably take adf^tage of this difference, in classifying or 
subdividing this numerous and obscure tribe. In some species 
as the S. communis^ mitatissima^ laclrMlosa^ Julva^ fistuhsa^ 
the axis consists only of cylindrical tubular Iwrny fibres, which 
dissolve without effervescence in acids, leave no trace when rub- 
bed on glass, and consume like hair when -burnt, emitting the 
saj^e homy odour. In others, as the S. compreesa^ nivea^ (a 
snuQl sessile species with triradiatc, quadriradiate, and simple 
spicula, to l)e noticed hereafter, which I have so namerl from 
its beautiful white colour), hotryoides^ coronata, pnlvernlenta^ 
the skeleton consists entirely of calcaremis spicula, which dis- 
appear before the blowpipe, do not scratch glass, and dis- 
solve with effervescence in nitric, sulphuric, and muriatic acids. 
And in others as the S. cristata^ papillaris^ tomeniosa^ panicea^ 
coalita, oerdata, dichotoma^ stuposa^ alcicornisy compacta^ Jrutu 
cosa, parasiiicay Mrsuta^ palmata^ injiindihulifbrmu^ ventilor^ 
hrum^ hispida^ sitberlca^ nodosa, we observe neither the horny 
tubular fibres of the first variety, nor the calcareous spicula of 
thJ second, but their whole axis is composed of minute fnliceous 
tubular spicula, which, in dried specimens, appear drawn toge- 
ther into a longitudinal direction by the hardening of their con- 
necting matter*; these spicula scratch glass, do not dissolve in the 
above acids, nor ^consume by the bloAvpipe. The siliceous spe- 
cies abound on our shores, the calcareous are more rare, and I 
am not aware that any of the horny sponges has ever been ob- 
served so far north as the British •shores. 

Every one is familiar with the ^ftness and remarkable elasti- 
city of the common sponge, S. communis, which is the best ex- 
iUnple of the homy kind of axis. When a piece of it is brought^ 
nefur the flanfe pf a c^dle, its fibres coil up, melt, and consume, 
to small^ light arfi, with a horny smell, like* hair ; when 

a portion of it, well washed firom sandy particles, is rubb^ with 
a wooden instrument on glass, it leaves no perceptible streaks ; 
when thrown into sulphuric or nitric acid, it diminishes in size, 

* 'softens, and vlissolves, without effervescence, into a brown pulpy 
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matter, like other homy substances, and no spiculum is, obser- 
ved in the dissolved matter or precipitated to the bottom. Its 
fibt«s, and every thing of this nature, arc best examined through 
the microscope, when they are suspended in water, ^and viewed* 
by transmitted light. In this manner w^^observe them to be re- 
gularly cylindrical, translucent, of a broVnish yellow colour, 
smooth on their external surface, all nearly of the same diiune- 
ter, and distinctly tubular ; they are tough, flexible, very eL||Stic, 
generally quite straight, and they anastomose freely and com- 
pletely with each otlier, thmugh the whole body of the animal. 
Their diameter is about a tliird of that of a human hair, their 
length between their points of union varies from a tenth of a ifnc 
to a line, and their internal tubular cavity occupies about half of 
their diameter, so that these homy fibres have a close resem- 
blance to the spicula of many other sponges. From the clear- 
ness of the light transmitted through their central part ; their 
internal cavity appears to be empty, which is not the case in the 
S'. Jhdva eiVi'A^fiHtulosa, They unite at all angles, and they are a 
little dilated at their points of union ; their internal cavities open 
freely into each other, and a small angular reservoir is formed 
at the place where they meet ; they have no inten^ening connect- 
ing matter, no line of separation can be discovered at the angles 
where they pass into each other, and no opening is perceptible 
leading from their surface into their internal cavities ; so tSiat 
there is a continuous shut cavity in the interior of the fibres 
throughout the body of tlie largest common sponge, and these 
horny tubes winding round the pores and cands, cannot, there- 
fore, be the cells of any kind of polypi, destined to create cur- 
rents or other motions within the canals of this 'animal. The 
fibres unite so as to form polygons, whose sides lie almost al- 
ways in difierent planes. The great elasticity of the axis shews 
that the orifices and canals, so obvious in this species, could 
not have been formed and left permanent, by any marine worms 
^or insects merely traversing its texture ; but must have formed^ 
part of its original structure. The hitemal cavity of the strong 
homy fil:^ the S, ^fisUdosa and S. fidvay is completely Med 
with ^*dark j^anular opaque matter, which is continued from 
on^fllme into another. ' This opaqtie matter renders the limits of 
the tubular cavity very distinct, and probably is the cause of 
these fibres being so remarkably hard and brittle, ^o«^iared >nth ; 
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the empty tubular fibers of the S. communis- The fibres of this 
last species, when highly magnified, resemble the empty stems 
of dead serttilaria^, from whose central axis the granular matter 
4 ihas been washed out, or consumed by animalcules, while the fibres 
^f the two former species resemble the stems of living sertularije, 
whose central cavity-iS^ways filled with soft, moving, granular 
hofies. • „ 


Art. XX .— concise Statement of the Magnetkal and other 
Phihsophical Eooperiments and Odserimtions made during 
the recent Northern ExpedHitm under Captains Parry and 
Hopner 1824-5. By a Correspondent. 

It was stated in our last Number, that the papers containing 
the detail of the above experiments were in the hands of the 
Admiralty. They have since been laid before the Royal Society, 
by whom they are expected to be published, forming an addi- 
tional part, as w^as done last year in the case of Messrs Herschel 
and South’s paper, containing their observations on the Double 
Stars. The expence of both being defrayed by the Board of 
Longitude. 

Tlie first and most extended paper is by Lieutenant Foster, con- 
t^ing a detail of his observations on the length of the seconds’ 
pendulum, with the instrument which Captain Sabineemployed in 
the numerous observations he made in various parts of the nor- 
thern hemisphere. The nature of these observations is too well 
known to require any description of them in this place ; but with 
respect to the observer, it may he proper to state, that he is the 
gentleman who accompanied and assisted Captain Basil Hall in 
his interesting voyage to the western coast of America, and who 
afterwards assisted Captain Clavering in his voyage to Spitzber-^ 
gen and the eastern coast of Greenland, and whose accuracy 
an observer, and indefatigable exertions, in every scientific 
pursuit, eatiQot ' fail henceforward to place his name amongst 
the most distinguished scientific navigators of England 

* We are glad to learn that Lieutenant Poster. is at present eogagef in pre- 
paring for another scientific voyage to the southward. He will accompany Cap- 
\ lain King in the Endeavour. 
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The paper to which we now refer, contains the detail of four 
distinct series of pendulum observations ; the first at the Royal 
Otaervatory, Greenwich, in May 1834, prior to the voyage ; 
the second and third at Port Bowen in Prince Regent's Inlet 
where the Hecla and Fury wintered ; and the fourth, which is 
indeed composed of two distinct sets, at Royal Ofoservatory 
on the return of the exped^ion. ^ 

The result of these experiments is in tlm highest degree satis- 
factory, The difference in the two Greenwich sets of observations, 
after an interval of eighteen months, under a different pressure* 
and after the peudulvm had been exposed to a temperature of 
4T below zero, is only that of two-tenths of a vibration in twen- 
ty-four hours ; and the two series at Port Bowen give a still 
nearer approximation. In the former place, the observations 
were made in a room selected for the purpose by the astronomer 
royal ; in the latter, in a snow-house, ingeniously constructed. 
By comparing the mean from the two series at each station, the 
author dnds, for the ellipticity of the earth, y Jg, which agrees 
well with a number of other independent observations, and is not 
very wide of the general deduction by Laplace, which is 
although it differs widely from the means deduced by Captain 
Sabine, which is It must, however, be carefully remem- 

bered, that this ellipticity of Captain Sabine is obtained" by an 
accommodation of results, and is by no means directly deduCi- 
ble from his observations. It is merely that ellipticity which gives 
the least errors ; and if we had any reason to believe that the 
earth was a spheroid of uniform ellipticity, the result obtained by 
Captain Sabine might be admissible ; but is it not probable that 
different arcs have really different ellipticities ? and if so, the 
mean obtained by encreasing the number of vibrations by Jlxie 
in one place, and decreasing them by the same number in ano- 
ther, in the space of twenty-four hours, must be considered un- 
satisfactory, if not erroneous. It is, in fact, assuming a um- 
fprmity of figure, which is at variance with all . the best recordedT 
^periments, amongst which those by Captmn Sabiths himself 
are justly in^uded. We admire the accuracy of bis experi- 
ments^^but object idtogether to his deduetiena; and we sincere* 
}y recommend to Licutemont Foster, in all his future experi- 
ments, to observe the same rig^ adherence to bis experimental 
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results as he has hitherto adopted, and not allow himself to spe- 
culate on accordances which may have no existence in nature. 

Another extensive table of experiments, is a joint communi- 
■f;ation by C&ptain Party and Lieutenant Poster, on the daily 
variation of the horiz^tal needle, in which they were assisted 
by most of the oflScera in the expedition. These experiments 
wexe commenced the 1st of tlanuary >18^5, and continued, by 
houijj observations, to June; the results are highly curious 
and interesting. The daily variation of the needle in England 
ranges from about 6 or 7 minutes of a degree to 15 minutes ; the 
former being the quantity due to the winl;er months, and the 
latter to the summer. It is, however, in cither case but an 
inconsiderable quantity, and without great care, and very deli- 
cate suspensions, is not easily observed. Mr Barlow, some time 
back, proposed to increase this daily motion, by diminishing the 
directive powers of the needle by the application of other mag- 
nets, and having succeeded by this means in rendering it a very 
observable quantity, it became desirable to trace this motion in 
other and higher latitudes ; and, accordingly, it furnished a 
very favourite pursuit to Captain Parry, Taeutenant Foster, and 
the other officers of the expedition. The apparatus was erected 
in December, and it was soon found, that instead of a variation 
of 6 or 7 minutes, as we have stated, to be the quantity at that 
season in England, they had a daily motion of nearly a» many 
degrees, without using tlie means which were obliged to be had 
recourse to in England to increase the amount. In short, the 
needle was in a perpetual state of vibration, but still following a 
certain order in its motion, and which increased as the sun ad- 
vanced to the summer solstice. The dip of ‘ the needle at Port 
Bowen was 88", consequently the directive powei^of the needle 
was very small, and being in almost constant motion, it was im- 
possible to ascertain the true mean magnetic meridian ; but it was^ 
observed by Mr Hooper (who had made a graphical represen- 
tation of the motion, according to a plan which Mr Christie had 
employed d% a former oocasion), that there was onl^ one mer^ 
diaii; out of the tnehy which the needle had traversed, which 
had been passed every day during the needle’s motion ;• jind for 
this reason the {n*efbrencc was given to this, and it was accord- 
ingly assumed as the true magnetic meridian. The mean time 
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at which the needle traversed this meridian, going to the west- 
ward, was about five o'clock in the afternoon, and gmng east- 
ward about six o'clock in the morning. The greatest easterly 
deviation happened at about ten o'clock in the momfng, and tlicf 
greatest westerly about the same time in the evening, observing 
that we here speak of the true easterly and westerly points, and 
not of the magnetic east and west ; we ought, perhaps, rather 
to have said, that the greatest westerly magnetic bearing was 
at ten o'clock in the morning, and the greatest easterly at ten 
o'clock in the evening, for the mean variations being at Port 
Bowen about 124® westerly, the true and magnetic points were 
nearly reversed. The daily motion of the sun was obviously a 
primary cause of this daily variation, because it increased as the 
power of the sun increased ; but it was very considerable even 
while the latter made its whole daily revolution below the hori- 
zon ; and when it afterwards never sunk below the horizon, the 
character of the daily variations was preserved, the only change 
having been in the amount which was considerably greater in 
the latter case than in the former. It is the opinion, also, both of 
Captain Parry and of Lieutenant Foster, that some part of the 
observed changes was owing to the influence of the moon ; the 
mean daily motion having been found uniformly greater at the 
time of conjunction than in quadrature or opposition. 

In the experiments before alluded to by Mr Barlow, <he 
needle was, by means of his neutralizing magnets, held at vari- 
ous points of the compass, in order, if possible, to trace out the 
direction of the force which produced the daily change in the di- 
rection of the needle; and he found a line about 16® to the 
west of the magnetic north, in which, when the needle was 
placed, there was no daily motion ; or, at least, the motion was 
then at its minimum. Similar experiments were made at Port 
Bowen by Lieutenant Foster ; and having carefully neutralized 
the needle, instead of a daily motion of 5® and 6®, he now ob- 
tained, in some positions, a variation of 5(F dhd 66®, decreaif 
as in Mr Barlow V towards a mitiimutn* In*'the present 
case, the line*of no daily inotion was about 84® from the meridian, 
and the»order of the motion on each side of this line, as in those 
above referred to, was reversed, the needle on one side of this 

line' posing to the right, and on the other side to the left, at the . 

♦ *2 ‘ 



made during tfie recent. Nor&^m Expedition^ * 345 

same hour of the day ; and it is remarkable that the position 
of this line, as referred to the true meridian, has precisely the 
same bearing as in England ; vi 2 . that is about N. 40*^ west« 
jj^esides these daily changes in the direction of the horizontal 
needle, it was found that its intensity also experienced a very 
considerable change ;^^d observations were accordingly insti- 
tuted relative to that inquiry, ^nd coijjtinued hourly for several 
months. These were performed by registering the time which 
the needle required to perform a certain number of vibrations ; 
and which time varied from 17 to 18 minutes, increasing and 
decreasing regularly twice in the day witlj^ the variation. A 
similar change is known to obtain in Europe ; but it is very in- 
considerable. It appears, therefore, that both the daily varia« 
tion in direction and in intensity, are dependent on the same 
cause ; and that this cause, whatever it may be, operates much 
more powerfully in places where the dip is great, than in others 
where it is less considerable, as in England, France, &c. 

We understand that Lieutenant Foster has still another 
communication to lay before the Royal Society, which is intend- 
ed to point towards the cause of these various changes; and 
which is founded on a comparison of simultaneous observations 
on the intensity of the dipping and horizontal needle ; but we 
are unacquainted with the results and deductions of this ingeni- 
ous^nd accurate observer on this particular subject. The in- 
quiry is one of great interest ; and we are glad it has fallen into 
such able hands. If the cause in this case can be satisfactorily 
traced, we feel assured that terrestrial magnetism will soon be 
placed upon a level with most of the other phjsico-mathemati- 
cal sciences. Should this be the case, although no other result 
had been obtained by the recent expedition, we sbcNdld consider 
that a full reward had been securt^d for all the labours and ex-, 
pences attending this otherw^e unfortunate voyage. 

In concluding this brief notice, it is but justice to state, that 
t\m communications referred to above, although dj^livered only 
in the names'4>f Captain Parry and Lieutenant Foster, may be ^ 
almost considered as itie joint labours of all the officers of the 
expedition. When we consider that the operations were parried 
on at a considerable distance from the ship, in a tempef&ure 
frequently 40^ and 47*^ below zero, with thf sun for a considera- 
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ble part of the time coastantly below the horizon \ f|id that not* 
withstanding these impediments, we have hourly c^servations, 
and night, for nearly six months, it must be obvious, that' 
the views of the two leading observers must havn been cheer- 
fully seconded by every ofl^cer ; and wc are pleased to observe, 
on this point, the most cordial and lib^l acknowledgment on 
the part of the authors,^ of their^ obligation to Captain Hopner, 
to Mr Hooper, and to the officers in general, for their valuable 
assistance. 

Besides the above communications to the Royal Society, se- 
veral other experiments and observations were made ; viz. on 
the application of Barlow's correcting plate ; on the refraction 
of the atmosphere ; on Dauiers hygrometers on the radiation of 
heat and the velocity of sound, which will be published in the 
appendix to the Account of the Voyage, at present in the press, 
by Captain Parry, 


AttT. XXI . — Meteorological Observatum^ made at Leith, By 
Messrs Coldstream and Foe. go. 


The journal, from which the following monthly results are 
extracted, is kept about SO feet above the level of the sea, and 
a few hundred yards distant from it. The Tliermoineler ^ re* 
gistered at 9 a. m. and 9 r. m. ; the Barometer at 9 a. m. Noon, 
4 p. M. and 9 p. m. ; the Rain-Gauge and Wind-Vane at Noon, 
The Hygrometrical observations are made by means of twc) 
Thermewneters, one of which has its bulb covered with silk, and 
moistened with water ; their indications are registered at noon. 

DECEMBER 1825. 


^liesuUs, 

1. Temperature.' Fabr. Thor. 

Mean of the month,... 30®.296 

Ma^dmum by Register Thermometer, 51.SOO 

Minimum by ditto,...,. 26.000r 

Range, 26.600 

Mean of the extremes, 38.760 


2. Ifressure. Inches. 

< ' Mean of the month, 20.447 

Maximum obsei^d, 29.860 

Minimum obser^d, 28.76(1 

Range, ( 




Qiiservaiimis made at Leith. 34»7 

3. Fahr. l^ber. 

HMm diffefience during the month between the two Ther- 

momeiMrs, 

Maximum ditto, 

Miniihum ditto, 0.29 


4. Rain, 2.34 inches in 15 days. 

5. Winds NE. 1, E. 7, SE. 6, S. 1. SW. 5, W. 6, 

NW. 2, Var. 1, tfays. ^ 

- Itemarks, 

No phenomena of particular interest have occurred during December. 
The pressure has been upon the whole low ; and the tem{)erature, winds, and 
rain, have been moderate. ^ 

At 6 p. M. of the 14th, a thunder storm was experienced in many districts 
in Scotland, especially in Fifeshire ; Avhere the lightning killed several cattle, 
and set lire to some stacks of h^l 3 ^ In England, the same storm seems to have 
extended its ravages very widely ; it was perhaps most severely felt about 
Northampton, Leicester, and Doncaster. Here, the pressure on that day was 
very low. At 9 a. m. the barometrical column stood at 29.05, whence it de- 
scended to 28.75 in the afternoon, and rose again a few tenths in the evening. 
The winds were variable, but chietly E. and SW. very strong. JMean tem- 
perature of the day 41®, 0 ; minimum 36®, 5 ; maximum 4.5®, 5. 

The last ten days of the month were very pleasant ; pressure moderate. 
Tettlperature about 33®,5. "Winds N. and W. On the 27th, at noon, the 
force of solar radiation was 31®, the temperature of the air being 34®; that in- 
dicated by the black thennometer exposed to the sun’s rays 65®. A little snow 
fell on the low grounds on the 29th and 30th ; the] neighbouring hills having 
been covered for some days previous. 

ANNUAL RESULTS. 

We have thrown the principal results afforded by our .journal for 1825, in. 
to the annexed Table ,* to illustrate wlueh, we think it may be prop^ to take a 
general survey of the meteorol(^cal history of the year; such a survey or 
running commentary (if we may lie allowed the expression), being better cal- 
culated than mere numerical detail to interest practical men, and to induce 
them to pay that attention to meteorology, which its importance to the best 
interests of our race seems to claim for it, not as a matter of a few 'mi- 
nutes notice only, day after day, but as a science, evidently capable of the 
greatest improvements, from the lights of modem philosophy. It is in-* 
deed gratifying to observe, in rite pages of some. contemporary Journals, 
jUrong evidence of a spirit for careful meteorological research dif using itself 
over the countjgr, and that those who have already imbibed riiis spirit, are th^ 
very snen, who, of all others, are the best qualified, from the stdvantages of »- 
tuation and occupation, to advance the science ; and undoubtedly they will do 
so, if they pay that attention to it which it requbr^ We allude teC tjie agri. 
culturists Scotland ; and we hope that they will continue to improve their 
means of re^rch^ and not rest satisfied with trusting in the popular and er- 
^r(yleo^ opinions still abroad concerning the phenomena and lawsof atmosphe- 
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ric variations, and wliich, except they who have by 

for observation correct them, will never be investi^ta^^^iil^jri^^ 

during the last three months of the year 1824, the particu-^^ 

lal|fr stormy ; a very large quantity of rain fell, and the winds were unusually 
bobterous ; but the commencement of 1825 ushered in a new state of things 
the violence of the winds gradually abated ; the pressure, which, during the 
preceding months, had been very low, increased raf^dly, and rose unprecedent- 
edly high ; and the temperature was much elevateUtbr the season : it rained 
during January on 11 days. Fehnian'y was a very pleasant month, mild^nd 
dry; pressure remarkably steady for the season, and gradual in its variations. 
No storms of wind occurred. Only 0.8 of an inch of rain fell ; and the 'frosts, 
even in upland districts, were so slight, as scarcely to prevent the plough con- 
tinuing its progress, except for a day or two. On the 26th, in the south of 
Scotland, there was a sligHt Ml of snow, and another on the 28th. March was 
remarkable on account of the long period of dry weather which occurred. 
During the whole month, only 0.2 of an inch of rain fell : the pressure was 
very steady, and high. Tempeiature about the usual mean. The sun’s rays 
were sometimes very powerful: their maximum efiFect observed was 58%5, 
which is very high for the season. Mr Danlell, in the course of three years* 
observations, never saw the force of solar radiation exceed 49° in March. About 
the beginning of the month, there was a little snow, which lay for a few days 
on the hills, hut quickly vanished from the low grounds. 

In April, there were only 6 wet days, and only 0.2 of an inch of rain, so 
that the ground got quite dry, the effect of the excessive rains in 1824 being 
completely annihilated. West winds prevailei! during the first 20 days, and 
cast during the remainder of tlic month. “ Owing to this very favourable 
weather, there was more than the usual proportion of spring wheat sown. All 
the grain crops were in the ground before May, and they never get a drier 
bed. A more favourable lambing season could not have been wished for.** 

In the beginning of May, vegetation was far advanced : in many parlli of 
Scotland it w^as said to be 15 or 20 days earlier than usual. The distinguish- 
ing character of the month was the prevalence of easterly winds, these having 
blown rather strongly for 22 days. A little rain fell during the first week, 
but none agsun till the 25th. On the 28th, all the neighbolutog hills were co- 
vered with snow i about 0.40 of an inch of rain had Mien the day befiire on the 
low lands. 

The weathep'^auring June was variable : the sky was frequently obscured 
by dense clouds. Temperature and pressure moderate ; winds variable. The 
seasonable intervals of bright sunshine, and the genial moisture, raised armost 
luxuriant growth of every kind of fiinn crop, and gave to the horticulturist 
the bri^teet prospects of a well stocked orchard. 

July was particularfy^eharaGtexised by the prefralence of unusually hi^t 
temperatures, and a lon|^ CoUtimumce of dry weather- ^ On the Ut» 10th and 
15th, heavy nthi MI9 but during tife rest of 'the month. The winds i^ere 
variable, both In direction and strength. It was after tl^ 15th that the tern- 
peraturp b^;an to be oppressive. Here, the thermometer was, not observed 
above 81^ in the shade ; but In many inland situations it was seen above 85". 
It is certain, at least, that, throughout the whole of Scotland, the mean tem- 
perature of atmosphere was fer several days above 70", a degree of hf at' 
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rarely exjietieMQ^ in this country. The force of solar radiation during this 
period watt great. We observed it several times to exceed 65* ; and 

on the 27 tli ^ 75% the covered thermometer having risen in the sun4>eams 

150*. Thd coh^quence of this excessive heat was, that the countiyi^s 
burnt up and in many districts the crops were brought to a premature 
» harvest. tip till the middle of June, the season was the finest ever recol- 
lected ; at that period, if there ever was as great, there certainly never was a 
greater promise of crop in the country ; but the want, not only of rain, but al- 
so of dew, since that time, has grJatly curtailed our prospects.” The follow- 
ing relates to Perthshire : At the end of^ April, the soil was, for the most 
part^Jolerably well saturated with moisture. A regular and moderate supply 
of rain in May, afibrded sufficient moisture to the growing crops ; but about 
the 8th of June, the heat began to be oppressive, and the rains less frequent. 
July passed with scarce any rain, while the tempcr§|^ure was unusually high. 
On the 27 th, the thermometer stood at 87'* in the shade, an elevation which 
it has not reached in Perthshire for twelve years before ; nor during the same 
period have the rains been so limited. In the noithem parts of the count}', 
indeed, thunder showers were frequent, and the soil was liberally supplied with 
moisture ; but in all the southern districts, the drought was most severe. On 
light gravelly soils, the crop will be very short, and the extreme heat, with 
clear sunshine, is bringing on a premature ripeness. In the early districts, 
the pastures are completely burnt up.” 

The crops derived the greatest advantage fiH)m heavy rains which fell du- 
ring the first two weeks of August, while the remainder of the month was as 
favourable to the operations of harvest as could be wished : the weather was 
steady, no rain fell ; and the radiation from the sun was direct and powerful. 
The mean temperature of the month was 58%2, and more than 2 inches of rain 
were measured. The autumnal diseases prevailed towards the latter end of 
the month, to a very great extent in many districts ; and on the whole, the 
season may be said to have been a sickly one. 

September was a pleasant month, and was £ivourable for the most part to 
field operations. The pressure was rather low, and the humidity considerable, 
although less rain fell than during the preceding month. 

In October, there was a great prevalence of strong westerly gales, accompa- 
nied during the first two weeks by heavy rains, and towards the end of the 
month by ^osts. The temperature was above the mean ; the pressure mode- 
rate. Rain fell on 20 days to the depth of 2.6 inches. The^rvest was com- 
pleted beautifully, and most orchard fruits were abundant. ^ 

November.-».The temperature about ihe mean ; pressure low ; west winds 
prevalent; A considerable number of aurorse were seen during this month. . 
The minimum temperature was 25*. The year closed with moderately plea- 
suit weather. The winds during December were variable, but not particu- 
luly strong. The humidity was not great ; 2.3 inches of rain felL 

Tlie whole yUar may be characterized as having been warm and dry. The 
annual mean temperature is not, indeed, much above the average ; but the 
quantity of rain is particularly small, being only I 7.8 inches.. 

Feheuary rt26. 
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Akt. Phmomenu from Api'U 1. io JvULy 1. 

18 ^ 6 , calculated for tlte Meridian tf Edinburgh^ Mean Time. 
By Mr George^nnes, Aberdeen. 

The tiihiea are inserted according to the Civil reckoning, the day be^n- 
ning at midnight. — ^The Conjunctions of the Moon with the Stars are 
given in Right Ascension. 


APRIL. MAY. 



H. 


t H 



H. 


// 


4. 




^ greatest elong. 

1. 

20 

38 

37 

Km. I. sat. 71 

7-* 

1 

8 

56 

Km. II. sat. 1/. 

1. 

22 

18 

41 

Km. IT. sat. 1/ 

7. 

1 

58 

3 

Km. I. sat. 11 

4. 

18 

43 

16 

^ 0<f 

7. 

9 

15 

46 

0 New Moon. 

5. 

1 

59 

25 

d 59 

8. 

6 

67 

40 

d D « 

7. 

2 

y 

19 

0 New IMoon. 

8. 

20 

26 

38 

Km. I. sat. V 

7* 

23 

22 

15 

6 3) ? 

9. 

1 

8 

11 

d 5 9 

8. 

8 

7 

6 

6 D A b 

10. 

0 

41 

49 

(i 5 f T 

8. 

10 

33 

12 

Km. I. sat. 71 

11. 

2 

11 

0 

6 1 » A a 

8. 

17 

52 

44 

(5 D 2k b 

11. 

11 

ry7 

47 

d 5 2» » 

9. 

0 

56 

1 

Km. II. sat. 11 

12. 

5 

36 

10 

d D ‘ » 

9. 

11 

29 

o’ 

d J) * b 

12. 

13 

29 

51 

dS h 

9. 

12 

5 

6 

d 5 h 

12. 

21 

37 

9 

dDf » 

10. 

3 

29 

16 

d 5 f « 

13. 

21 

4 

40 

d 5 » II 

11. 

3 

11 

47 

d 5» n 

15. 

12 

45 

18 

]) First Quarter. 

14. 

0 

9 

26 

d 5 I * 

15. 

10 

53 

46 

Im. IV. Silt. % 

14. 

1 

21 

37 

d J 2« OB 

15. 

22 

10 

44 

Em. III. sat. If. 

14. 

23 

55 

29 

]) First Quarter. 

15. 

22 

21 

1 

Em. I. sat. tf 

15. 

7 

42 

40 

6't)% 

15. 

23 

55 

46 

Em. IV. sat. Tf 

16. 

0 

27 

48 

Em. 1. sat Tf 

16. 

17 

10 

23 

d 5 I « 23 

19. 

3 

14 

2 

6 5<nj 

16. 

18 

20 

48 

d ]) 2« ais 

19. 

17 

47 

43 

d 5d 

17^ 

3 

50 

0 

d 99 

21. 

7 

54 

50 

d 5 « — 

18. 

11 

25 

25 

6DV 

21. 

12 9 

26 

61) — 

20. 

15 

29 

34 

0 enters b 

21. 

14 

59 

55 

O ruU Moon. 

21. 

16 

39 

48 

djinj 

21. 

15 

51 

2 

© enters n 

22. 

7 

12 

11 

O Full Moon. 

21. 

16 

.38 

29 

d 5 .1(3111 

22. 

22 

63 

0 

Im. III. sat. If 

21. 

16 

40 

47 

d 5 2/3nt 

23. 

0 

15 

28 

'Em. I. sat. Tf 

22. 




t} greatest elong. 

23. 

2 

8 

48 

Em. III. sat Tf 

22. 

20 

43 

31 

d 5 P Oph. 

23. 

9 

9 

40 

d 3) (J 

23. 

16 

45 

4 

5 1 f . 

23. 

10 

57 

10 


23. 

17 

19 

20 

d 52-“ ; . 

24. 

1 

23 

20 

d — 

*24. 

18 

8 

6 

d 5«i ^ 

24. 

& 

45 

40 

' d ) MUl 

24. 

19 

42 

0 

d5W 

24. 

5 

47 

0 

d II 2^111 

24. 

20 

51 

7 

Em. 1. sat Tf 

2A. 

14 

0 

0 

In£ d © 9 

24. 

21 

21 

38 


25. 

10 

15 


a D P Oph* 

25. 

21 

10 

47 

6T}0V^ 

26. 

6 

46 

34 

i}ii^ t 

2a 

13 

30 

23 

( I/ast Quarter * 

26. 

7 

21 

49 

dP2,6 J 

28. 

22 

2. 

8 

Em. 111. sat. V 

26. 

11 

35 

22 

d.5¥ 

31. 

22 

45 

47 

Km. I. aat. 71 

27. 

8 

54 

49 

dDd ^ 





* 9 

28. 

12 

58 

21 

d 







0 

47 

53 

( Last Quarter. 
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Cdesticd Phetumetia from April 1. to July 1. 18S6. 


jrCMB. 


o. 

/ // 

3. 

9 45 0 

3. 

12 56 40 

4. 

14 17 27 

3. 

0 0 47 

5. 

17 39 .38 

6. 

9 24 40 

6. 

12 50 57 

7. 

8 57 50 

7. 

18 24 50 

10. 

5 44 40 

10. 

6 57 16 

12. 

5 47 0 

13. 

7 41 16 

15. 

11 45 10 

16. 

8 54 48 

17. 

2 49 0 


d }) 9 
d )) J T 
d 5 A 8 
d 5 2» « 

0 New Moon. 

d > f a 
dD b 
d 5 * n 
d 5 9 
d D 1 “ on 

d ]) 2^ £25 

6 T>V 

}) First Quarter. 

d Jinx 
d 5 d 
d‘© b 


D. 

H. 

/ 


17. 

17 

57*6 

17. 

22 

16 

20 

18. 

2 

50 

42 

18. 

2 

52 

0 

19^. 

7 

13 

oe 

19. 

22 

41 

50 

20. 

3 

15 

0 

20. 

3 

49 

5 

21. 

4 

23 

0 

21. 

16 

0 

0 

21. 

16 

15 

8 

22. 

0 

32 

16 

22. 

6 

55 

16 

24. 

16 

30 

0 

27. 

4 

45 

51 

30. 

19 

49 

14 


d S» = 
d.V== 
d 5 Min, 
d 5 2(1 HL 

d J p Oph- 
O Full Moofi^ 
d 5 1 P* ^ 
d 5 2 /c f' 

d 9 b 
d Dd j 
d 5 51 

0 enters an 

d J) (5 

Sup. d 0 9 
( I.ast Quarter. 

d S J T 


Times of the Planets passing the Meridian. 


1 Apri l. I 

■ 

Mercury. 

Venus. 

Mars. 

Jupiter. 

Saturn. 

Georgian. 

1 


H. , 

12 26 

12 29 

12 32 

12 36 

12 40 

12 43 

n. , 

2 43 

2 27 

2 4 

1 41 

1 17 

0 52 

H. , 

21 54 

21 37 

21 16 

20 55 

20 34 

20 14 


H. , 

7 7 

6 49 

6 30 

6 11 

6 52 ^ 
5 33 

1 . May. I 


Mercury. 

Venus. 

Mars. 

Jupiter. 

Saturn. 

Georgian. 

j 

n. , 

11 16 
10, 57 t 
10 .39 

10 27 

10 21 

10 20 

n. , 

12 50 
^'12 55 

13 1 

IS 7 

13 13 

13 21 

H. , 

0 19 

23 54 

23 26 

22 59 r 

23 23 

22 11 

H. , 

19 51 

19 36 

19 16 

18 56 

18 39 

18 20 

H. , 

14 40 

14 27 

14 8 

13 51 

13 34 

13 18 

H. , 

5 10 

4 55 

4 34 

4 14 

3 54 

3 33 

1 Ju2r£. 

■ 

Mercury. 

Venus. 

Mars. 

Jupiter. 

Saturn.^ 

Georgian. 

B. 

1 

6 

10 

15 

20 

25 

H. / 

I, 0 27 
tlO 39 

10 54 

11 13 . 

11 38 

12 6 

^ H. , 

13 30 

13 36 

13 41 

13 49 

13 56 

14 2 

H. , 

21 34 

21 16 
. 20 55 

20 35 

20 16 

19 59 

II. / 

17 53 

17 39 

17 22 

17 6 

16 47 

16 30 

B« f 

12 54 

12 40 . 
12 23 

12 6 

11 50 

11 34 

a. , 

3 6 

2 50 

2 29 

2 9 

1 49 

1 27 \ 
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Akt. 'Sk^W*— List of Rare Plants which have Flowered in the 
Royal Botamc Garden^ Edinburgh^ during the last three 
months. Communicated by Prof. Graham. — Mar. 9. 18£6. 


Amaryllis psittacina. 
Antennaria triplhiervis. 
^strapsea Wallichii. 

-4tragene capensis. 

Epidendrum elongatum. 
Euonymus japonicus. 

Goodia piibescens, 

Jasminum hirsutum. 

Limonia trifoliata. 

Orontium aquaticum. 

Pothos coriacea. 

R<iots strong, fleshy, round, and 
branched. Without 5/cw. Leaves 
petiolcd, lanceolate, undulate, 
coriaceous, dull green, about 2^ 
feet long, suberect, set obliquely 
on the petiole, veined, having an 
obscure lateral, rib near the edge 
of the leaf; middle rib ver^ 
strong, prominent, and round 
both behind and before. /*e- 
tioles rising from the centre of 
the crown of the root, where 
very turgid, G-8 inches long, 
senncylinclrical,about as thick as 
the fore-finger, with a thicken- 
ed joint at the base of the leaf, 
and here the cuticle generally 
becomes wrinkled transversely, 
cracked, and brown. Stipules 
broad at the base, clasping the 
bases of several petioles, poin ted, 
green, persistent, and becoming 
tom, withered, wliite. Pedurim 
ctes erect. Spaiha suberect, ova- 
to-lanceolate, acuminate, pale 
green, rather shorter than the 
spadix. Spadix round, tapering, 
about 5 inches loi^, with the 
peduncle about hair the length 
of the leaves and petiole^ green- 
shortly, atler its evo- , 
lution covered with globulgs of 
B transparent, ' colourless fiuidji 
giving it in most lighis a very 
beauaml silvery appearance. 
Antherjf, yellow ; /ilamenis white. 
JHisiil white, spotted with rose- 
colour. 

This species 1 have seen at Kew ; 

y but 1 am not aware that it has 
.^y where Jbeen described. The 


specific name here given refers 
to the firm, dry, thick foliage. 

Pothos Harrisii. 

'^^Caulescent. Hoots creeping, anti, 
aj they descend perpendicularly 
from many parts of the stem, 
cylindrical, fleshy, red, slightly 
scarred. Stems flexuose, joint- 
ed, green. 

Leaves petiolcd, scattered, about 
18 inches long, cordaio-lanceo- 
lale, acute, bright green, shin- 
ing, veined, somewhat folded in 
the middle, flat when beginning 
to decay ; middle rib very strong, 
jmojeoting both behind* and be- 
fore, in its upper half sliarp be- 
fore, round in its whole length 
behind ; veins united at their 
extremities towards each edge 
of the leaf by a waved nerve, 
scarcely stronger than the veins. 
Petiole about .*1 niches long, some- 
times much longer, swollen at 
its insertion into the stem, and 
jointed close to the leaf, green, 
furrowed above, slightly wing- 
ed, wing waved ; stipules long, 
pointed, reddish-yellow, persist- 
ing, and with tlieir remains form- 
ing a brown ragged sheath to 
the upper part of the stem. 

Peduncle axillary, ccpial in length 
to the leaf and petiol, slender, 
erect. Spatilv slightly tapered, 
about 5 inches long, greenish- 
brown. SpatlM nearly as long 
as the spadix, narrow, pointed, 
reflected, ptdll^^reen, reddish at 
the tip ; anth^s yellow ; jfS/a- 
ment white; jnstU pale gre^xi, 
spotted with red. 

Brought with the P* coriaeea by^ 
Captain Graham of H. M. Pac- 
ket Service from lUo Janeiro, 
along with several, other neW' 
and rare plants, in 1824. They 
were given to lym by M. Joa-* 
quim Hanris cd‘ Aio, in testi* 
mony of whose excrtiqns in be- - 
half of practical botait}#! have 
named the present sjiecies. Both 
are kept in the stove, and grow 
freely. Excellent figures by Ihr 

• Grevillc will soon •be given IR 
Hooker's Exotic Flora. 

Xylopia muricatUt 
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• Society- Continued from p. 165. 

17^ Dec. 1825.--ThE Secretary read, 1, A paper by Mr 
John Murray, Lecturer on Chemistry, detailing, some curious 
experiments and observations made t)y him on the varying tehj- 
perature of the Chameleon, as connected with the changes^ of 
colour exhibited by the animal; — 2. A notice .by P. J. Selby, 
!Esq. of Twizell House, regarding a specimen of the rare Jm- 
rus minutus shot in Cralloway ; and, 3. A communication from 
Dr T. S. Traill of Liverpool, regarding the use of oil of tur- 
pentine for preserving zoological specimens in cabinets. (See 
p. 136. of diis volume.) 

At the smne meeting, Professor Jameson i*ead, 1. A notice 
of Zircon liaving been in primitive rocks in the island of fecal- 
pay, by Mr William Nicol, Lecturer on Natural Philosophy ; 
(printed in this volume, p. 138. et seq-) ; Mr William Mac- 
gillivray’s account of the animals of the classes Clrripedd^ Con-- 
chyerCy and MoUusca.^ observed in the Island of Harris ; and, 
3. A letter from Mr Meyiiell of Yarm, Yorkshire, on chang- 
ing the habits of Fishes, and mentioning that he had, for four 
years past, kept the smelt or spirling {Salmo EperlanuSy'TJio,) 
in a fresh-water pond, having no communication witli the sc^i, 
by means of the Tees or otherwise, and that the smelts had 
continued to thrive and breed as freely as wdien they enjoy in- 
tercourse with the sea. 

14A Jan. 18S6.—- Professor Jameson read Mr Cormack’s 
History of tll^ Geographical Distribution and economical uses 
of some Fishes on the Banks of Newfoundland, with an ac- 
^imt of the Great Seal Fishery of that station. Part of Mr 
Thomas Buchanan'*s essay on the Comparative Anatomy of the 
Organ of Hearing, was then read. (See p. 71. of this volume./ 
• vDr Lecturer on Anatomy, then read his* account of 

the of the Wombat of FBnders. 

At ^ same meeting, specimens <rf the Japan P^^cock and 
Peahen, and of the galeated and undulated Hombills, were, 
exhibit^ and described hy^ Professor Jameson ; and Dr Fie- 
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niing of Flisk, exhibited a specimen of the Migratory Pigeon 
^of North America^ shot in Fife on Slst December last ; and 
she\\ed, from the perfect state of the plumage, that the ani-" 
- mal had not been in a state of confinement, liut had probably 
been wafted across the Atlantic by strong and continued west- 
erly gales. 

• 

Jmi , — ^At this meeting, there was read an account of 
Higliland Alluvium, being the concluding part of an essay on 
Sandfields, in which the author extended his observations to the 
summits of primitive mountains. 

Professor Jameson then read a communication, received 
from a foreign correspondent, on the probability that meteoric 
stones are formed in the atmosphere, and not derived from the 
moon, or any otlier cxtr£umimdaiie source.— The Professor al- 
so shewed to the meeting several lai’ge specimens of Beryl from 
the Mountains of Mome in Iceland, and mentioned that they 
occur along with rock-crystal, in drusy cavities, in the granite 
composing these mountains. 


Art, XXV.— scientific INTELLIGENCE, 

ASTRONOMY. 

1. The Doulile Star^ 61 CygnL — It appears by the proceed- 
ings of the Royal Institute of France, that M. Arago lately made a 
report of his observations for investigating whether this remark- 
able double star had a visible parallax. He failjjd in discovering 
a sensible parallax. Dr Brinkley long observed tl^s star for the 
same purpose, and found no parallax in declination ; and Mr 
Bessell also compared it with the neighbouring stars in right 
ascension, and his result was, that its parallax appeared even ne- 
^tive^ seeming to shew that it was more distant than .those 
stars. Dr TBrinkley slates,^ in his Elementary Treatise of As- 
tronomy, I have made observations of the zenith distmictes^^ 
the seasons, to endeavour to discover any pe^ 

•raliax in these staris, but there appears to be no sensible paral- 
lax.^ The rapid motion of this ^air of stars certainly would 
i^uce us to believe them nearer than other stars, but this 
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notion, when examined, appears to be no better supported than 
the commonly received one, that the brightest stars are nearest 
to us.— -2>fi5Kn Philosophical Jourfud. 

2. Opposite Effects of a Change of Density cf the Jir, as 
qj^etingthegmt^qfaClock,^^Daviee Gilb€arti Esq. M. P. a 
short time ago published some ingenious investigations on the 
vibration of pendulums, afrd shewed, that on a change of an 
inch in the height of the barometer, an astronomical clock ought 
to diange its rate, in consequence of the alteration in the buoyan- 
cy of the air, by two-tenths of a second a-day. Having applied 
to Hr Pond and Dr Brinkley to examine this point, he was 
surprisedrto find that they had discovered no such change. On 
reconsidering the subject, he finds a cause which before he had 
supposed too small to have any effect, almost exactly counter- 
acting tlie effect of the change of buoyancy. This cause is the 
alteration of the arc by the altered resistance of the air. He 
remarks : It is an extremely curious eircumstance, that, with- 

out any reference to the attainment of this balance between op- 
posite disturbing causes, our best clocks should have been for- 
tuitously made to vibrate very nearly in the arc which reduces 
them to equality ” For the mathematical investigations and 
tables illustrative of this singular coincidence, wc must refer to 
the Quarterly Journal of Science for October , — Dvblin Philoso- 
phical Journal. ^ 

3. Local Atirajctions.^T!\io Connaissance des Temps 1827, 
contains an account of gcodetical operations in Italy by the 
French geographical en^neers, remarkable for the discordance 
it exhilnts between results deduced from these operations, and 
from astronon^«>l observations. Of the exactness of the survey 
no doubt can€e entertained from the recital given, and the as- 
tronomical results are founded* on the observations of several 
Iftost able astronomers. The discsordances, which in one case 
amount to nearly 27^^^ and in another to 17^^, are attributed to 
local deviations of the plumb-line, caused by irre^lar attrac- 
tion. The iq^tter near the surface at Milan appears to attract 
the. plumb-line oontuderably to the north of the vertical, and 
that neai« Remini considerably to the south .— Skihsophu 
cal Journal 
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;matubal philosophy. 

4. Ewperiments on the Compression of Air and of Gases.*-^ 
"These experiments were made by M. Oersted, with the assist- 
ance of M. Suenson. The most powerful cmnpressions were 
mac|e in the brceclT of an siir>.gun, in which they succeeded in 
cofhprcssing air to the llOth part of Its original volume. It was 
fourld that Mariotte’s law was preserved In these high pressures. 
In their next experiments, which were made on gases, they suc- 
ceeded in establishing the existence of the same law, even when 
these gases were about to be converted into liquids. M. Oer- 
sted remarks, that, hi liquids, the compressions equally* follow 
the proportion of the compressing force, and that it is extreme- 
ly probable that solids are subject to the same law. He there- 
fore concludes, that this simple law. That the diminution of vo- 
lume is proportional to the compressing force, holds in each of 
the three classes of bodies. He adds, that this law can only be 
admitted on the supposition that the caloric developed by com- 
pression has been permitted to escape before the measurement 
is made .— Philosophical Journal, 

METEOROLOGY. 

6. Magnetizing Power of Light-^Mrs Mary Somerville, 
one of the most highly gifted and accomplished females of our 
time, has lately communicated to the Royal Sodety of London 
a memoir on the magnetizing power of the more refrangible rays 
of light. From the beautiful experiments detailed in the com- 
munication, Mrs Somerville infers, that the more r^angHie rays 
of light have the property of imparting magnetic. 

6. Darnel on the Berromeier . — From a memoir df this distin- 
guished observer, lately read before the Royal Society of Lon- 
don, it appears that he has ' established the following facts : 1.^ 
That air gradually insinuates itself into the best made barome- 
ters of the common construction. S. That this does not take 
place from anysdution of the air by mercury. That the 
passage of the mr is between the mercury and the glaj». 4..T!tigt 
the gradual deterioration of barometers may be prevented by a 
Ving of platjnum cemented to the (^n end of the tube. 
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7. Meieordlogieal Tahley esotracted from ihe Regkier hejd cd 
Kinfuuns Castle^ Norik Britain, hat, 59* 23^ SCK^. Above tkfi^ 
Level of the Sea 140 Feet ■ 



January^ 
f J'dbruarys , 
March, 

SS: 

June, 

July, 

^s>g*wH 

September, 

October, 

November, 

December, 

Average, 


Morn* 1.0 o'clock. \ Evoi. 10 o'dock* 



No.of Paya. 




40.355 1.45 

40.071 0.05 I 0 

41.700 1.20 I 10 

40.706 2.40 0 


60.838 

2.00 

57.600 

2.35 

55.161 

2.15 

41.066 

2.80 

40.451 

3.20 



129 236 


ANNUAL RESULTS. 

MOBKIKO. 

JSarometer, Tkermonieter, 

Highest, 9th Jan. 30.80 Wind SW. I Highest, lOth June, 71“ Wind SW. 
Lowest, 18th Jan. 28.66 £. | Lowest. 3lst Dec. 25 W. 


Wta&ter, 

Fair, 

Rain or Snow, 


30,75 

Wind SW. 1 

1 Highest, 30th 

Julj', 

66® 

Wind SE. 

28.64 

S£. I 

1 Lowest, 31st 

Dec. 

26 

W. 


Dfiiys. 

Wind. 



Time. 


236 

N. & NE. 



*. 9 

. 

129 

E. & SE. 



119 



S. & SW. 



95 

. 

365 

W. & N W. 

- 


142 






l66 


JExtfeme CoW Heai by Six^s Thermometer. 

Coldest, dlst December, Wind W. 21® 

Hottest, 18th July, W. 80® 

Mean Temperature for 1825, - 49® 0<8' 


JiesuU of Two Rain Gavyes. ^ 

1. Cen«rc of Kin&uns Garden, about 20 feet above the level of the lnd»c^ 

Sea, 23.90 

2. Siiuttre Tower, Kin&uns Castle, about 140 feet, . . 23.^6 < 















Sckntijk. InteUigeiice^-^ Geog raphy^ 369 

8. Lummoua Meteor. — On the Sd of January 18^ about 
,5^* M., M. Antonio ^Brticalassi, on his return to Arezzo, ob> 
served, between S. Giovanni and Montevarchi, a Angular elec. 
Iric phenomenon. About a hundred paces ofi*, and at the height 
of ten fathoms, or less, from the ground, appeared, on a sudden, 
a luminous meteorj'^of the /orm of a truncated cone. This 
meteor appeai*ed to be formed by a gfobe of fire situated iit its 
fore ^rt, which was the narrower, and which, by its rapid mo- 
tion, left behind a track of light, which gave it the appearance 
of a cone. This light became gradually less intense towards 
the base, and seemed to be split into rays issuing from the oppo- 
site extremity. The whole surface of the cone was illuminat£‘d, 
and cast out sparks of the greatest brilliancy, in brightness like 
the electric sparks, but in the effect resembling those exhibited 
by filings of iron, when thrown upon the flame of a candle. 
The whole length of the meteor appeared to be about two fa- 
thoms, and the diameter of the base half a fathom. At the 
centre of this base, there was a total absence of light, which 
formed in that part a dark spot. The direction of its motion 
was from west to cast, and nearly horizontal, inclining, however, 
a little towards the earth. Its motion was very rapid ; for in 
less than five seconds it traversed a space of about S50 paces. 
During this passage it shed a most brilliant light, so that a cer- 
tairf extent of land was illuminated, as in full day-light. The 
emanations of this luminous body were lost in the air, instead of 
being extinguished in the ground ; it left behind no smell ; , pro- 
duced no explosion or noise of any kind, not even that hissing 
made by artificial fire-works. The night in which this pheno- 
menon occurred was calm, but very cold, and thes^ky clear. A 
great number of shooting stars were seen before ahd after the 
appearance of the meteor.-^Antoibgia^ Feh. 18S5. 

GEOGEArHY. 

*9* Edinburgh Geographical and Historical Aikts^-^ln o\xc 
notice of thisVork in a former Number, we stated, incorrectly,*^ 
that the letter-press was in octavo, whereas it is in folio. JTwo 
numbers hqi^e appeared, in which the learning andT^bod^sense 
displayed by the author in bis history of Geography, augur 
. well for the' success of the work. We hope the authbr will, 

? S'. 



360 Scientific hUeUigence.^Geography. 

in future maps, give more detailed representations of the 
discoveries of Franklin and Richardson, Party, and Scores^gAf^ 
than those in the map in the second number. The important addi- 
tions made to our knowledge of the antarctic lands, by ayery in- 
telligetitand meritorious officer. Captain Weddel, ought also to 
be fully and carefully recorded. ^ 

10. Distribution ^ Land and Water,— 'From the uncqual^dis- 
tribution of the continents and seas, the southern hemis'J)here 
has long been represented as eminently aquatic ; but the same 
inequality makes its appearance, when wo consider the globe di- 
vided, not in the direction of the Equator, but in that of the 
Meridians. The great masses of land are collected between the 
meridians of lO"" to the west, and 150° to the east of Paris; 
while the peculiarly aquatic hemisphere commences to the west- 
ward, with the meridian of the coasts of Greenland, and termi- 
nates to the east with the meridian of the eastern shores of New 
Holland, and the Kurile Isles. This unequal distribution of the 
land and water, exercises the greatest influence upon the distri- 
bution of heat at the surfiice of the globe, upon the inflexions of 
the isothermal lines, and upon the phenomena of climate in ge- 
neral. With reference to the inhabitants of the centre of Europe, 
the aquatic hemisphere may be called western, and the terrestrial 
hemisphere eastern, because in proceeding westward, we come 
sooner to the former than to the latter. Until the end of the 
15th century, the western hemisphere was as little known to the 
inhabitants of the eastern hemisphere, as a half of the lunar 
globe is at present, and probably will always remain to us. — 
Humboldt. 

11. Iceland^ —According to the map in Gieman’s description 
of Iceland, ^xhis island lies between 63° 2®, and 66° 83' N. Lat. 
The surface of the country occupies 1 .800 square miles. In 
1824, the population was 50,092 souls. The whole of this po- 
pulation, extended over a considerable space, has but one phy- 
sician and four surgeons ; but 154 Christian pastors. 

■ ( . > ’ 

MINSRAI^OGV. 

\%*tVesuvicm (Idocrase) of Egg near Christiaihsani,—T!ho 
crystals of Vesuvian which are found at Egg, near Christiansand 
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in Norway, are distinguished from the crystals of the same spe- 
cies hitherto known, by their great size, being several inches in 
' th^ckniess, and half a foot, or perhaps more, in length. The 
terminal faces of moderate eTctent are so perfect that they leave 
r hothing to be desired in this respect. But the most remarkable " 
circumstance relating to these crystals, is their having a very 
distinct appearance of growth, in 'their structure, the whole mass 
bcihg divided into a succession of sdhles or envelopes covering 
one another. M. Weiss gives some illubtrations regarding this 
structure, and then passes to the description of Ihe new form 
which he has observed ; it is derived from the fundamental prism 
by modifications on the longitudinal edges, on the edges and 
angles of the base, and appears to approach closely to that which 
Haiiy has represented, by fig. 71. of his Treatise. 

13. New Analysis of the Steinheilite or Dichroite of Orijarvi^ 
hy P, A, Boasdorff , — The analysis of this substance has already 
been made by Professor Gttdolin, whose investigation of it ap- 
peared in the Memoirs of the Imperial Academy of Sciences of 
Petersburg, accompanied by a very accurate description of the 
mineral by Count Steinhcil. At the request of the same che- 


mist, M. Bonsdorff has 

repeated the aiialy 

sis, and has obtained 

the following result : 



SiUen, 

49, containing 

25.11 of oxygen. 

Alumina, 

.32,98 

15.35 

!» Magnesia, 

10,45 

4.04 

Oxide of Iron, 

5.00 

1.53 

Oxide of Manganese, 

0.03 


Volatile parts, 

1.05 



99.96 



This composition is represented by the formula M Ji* + 4} | ^ j- S, 

according to which the following proportions havS been calcu- 
lated ; silica, 49.93; alumina, 32.60; magnesia, 10.32 ; oxide of 
iron, 5.00. 

j 14. Phillipsite.^lX, appears, from a late analysis of Gmelin, 
that the Ha^motome of Marbourg contains potash in place of 
barytes, and therefore belongs to the species Phillipsite, describ- 
ed by Mr Levy. It is named by some German igjiieralogU^ts^ 
Kali-harmfUorne. — Bucklandite. This mineral, so nearly allied to 
pistacite, lias been met with in the rocks of the Lake of Laach. 

^15. Tabular Spar of Pargas,^Among the numerous and 
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remarkable minerals which are found in the limestone moun- 
tains of the parish of Fargas, in the neighbourhood of Abo, 
there is cme of a radiated structure and white colour, wfabh hg{w 
been taken for a tremolite, but which should be referred to the 
TFafelspath of the Germans. According to the examination whiclf 
M. BonsdorlF has made of it, in 100 parts it contains, 


> SiUea, 

Llme,^ 44.4S 

Magnesia, 0.68 
Oxide of Iron, 1.13 
Volatile parts, 0.99 

- 99.93 


This mineral is therefore a bisilicate of lime, and has for its 
representative formula CS*. — Bonsdorjff\ Mem. Acad. Peter sh. 

16. Notice regarding Steatite or Soap^Stone^ and its prifid^ 
pat nses.Steatite is, as is well known, a variety^ of the talc 
genus. Its colour is white, green, or grey ; it is also sometimes, 
though rarely, red and yellow. Its specific gravity varies from 
2,60 to £.66. It is a compound of silica, alumina, magnesia, 
oxide of iron and water, which vary according to the locality. 
It is very common in Cornwall and Germany. As it is fusible 
only at an exceedingly high temperature, and is easily wrought, 
excellent crucibles may be made of it, which are further harden- 
ed by fire, and w'hich arc only with great difficulty penetraJed 
by litharge. It is also employed in making moulds for melting 
metals. In England it is used in the manufacture of porcelain. 
M. Vilcot, an artist of Liege, made several trials of it with the 
view of finding out whether it might not be susceptible of being 
employed by tke lapidaries. He prepared cameos of this sub- 
st^ce, the colour of which he brightened in the fire, and which 
he rendered so hard by the elevation of the temperature, as to 
* give sparks with steel. They were then coloured, yellow, grey, 
or milk-white, by different solutions. He polished them upon 
the stone, and ended with making them assume all^the lustre of 
£^ate. Some pieces even resembled onyx in colour ; but a se- 
inconvenience was, that the markings were easily altered 
by the^iire, and could no longer be restored. Steatitd^as a great 
affinity for glass ; it is also employed, in the manner of paste, re- 
duced to a fine powder, « and mixed with colouring matteus, 
for painting upon this substance. It also serves as a sympathetic 
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crayon for writing upon glass ; the traces secftn effac^, when a 
piece of woollen clotH is passed over them, but they reappear im- 
inediately when moistened by the breath, and again disappear 
when the glass becomes dry. Steatite is not so easily effac^ as 
I bhalk, and cloes not, like that substance, change its colours. Tai« 
lors and embroiderers also prefer it to chalk, for marking silk. 
It possesses the proj^rty of mailing with oils and fat bodies, and 
eniiers into the composition of the greater number of the Imlls 
which are employed for cleaning silks and woollen cloths ; it also 
forms the basis of some preparations of paint. 2t is employed 
also for giving lustre to marble, serpentine and gypseous stones. 
Mixed with oil, it is used to polish mirrors ot* metal and crystal. 
When leather, recently prepared, is sprinkled with steatite, to 
give it colour, and afterwards, when the whole is dry, it is rub* 
bed several times with a piece of horn, the leather assumes a 
very beautiful polish. Steatite is also used in the preparation 
of glazed paper ; it is reduced to very fine powder, and spread 
out upon the paper ; or it is better to mix it previously with the 
colouring matter. The glaze is then given to the paper with a 
hard brush. It facilitates the action of screws, and from its 
unctuosity, may be employed with much advantage, for dimi- 
nishing the friction of the parts of machines which are made of 
metal. 


GKOLOGY. 

17. Professor BuxMand^s Notice of the Hycenas" Den near 
Torquay . — Professor Buckland has lately sent to Professor Ja- 
meson, for the College Museum, several specimens of bone 
from the hyenas’ den at Kent’s Hole, near Torquay, all of 
which he considers as bearing most decided marks^ of teeth and 
gnawing upon them. Three of these bones (Nos. 4?.^ 5, 6.) are 
splinters, which appear to have beon gnawed and nibbled over 
and over again, after they were split off from the cylindrical 
bones, of which they formed a part. Other splinters have not 
be^n gnawed after such fracture ; but of these none have been , 
sent at present, Professor Buckland’s sole object lieing to pro- , 
duce conviction in those who deny the fact of the marks o f teeth 
and gnawinj^being visible on the bones found in o-tffTEpSislf* 
hyenas’ dens. Numbers 1, 3, are portions of cylindrical 

bones, from which both extremities or condyles have been gnaw- 
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ed off at a period antecedent to that when they, as well as the 
splinters and teeth that accompany them, were imbedded in the 
mud and gravel that now surround them. Of more than ^ 
thousand bones, or rather fragments of bones, that have been 
collected recently in Kent's Hole, not fifty have been found en-* 
tire. The condyles, and softer portions, are almost uniformly 
removed, and marks of gnawing a^d fractufe, such as appear in 
Nos. 1, S, and 8, are generally visible at the extremities of the 
remaining central and harder portions. The condition of the 
teeth, — the nilraber and variety of animals, — and the circum- 
stances that accompany their mangled remains,"^ are precisely the 
same as at Kirkdale; the only difference is, that at Torquay, 
the cave is more than twenty times as extensive as that in York- 
shire ;^and the remains of all kinds, nearly in the same propor- 
tion more numerous. The superficial crust of stalagmite, and 
the bed mud which forms the matrix of the broken bones 
and teeth beneath it, are also in the same proportion thicker. 
There are also album grcecum^ as at Kirkdale, and stumps of 
gnawed horns of deer ; and the bony bases of horas of rhinoce- 
roses, but no horns of this animal^ although more than a hundred 
of its teeth have been already found ; also the teeth of many in- 
fant elephants, — numberless bones of horses, elks, deer, and oxen, 
.-.-.and gnawed bones and jaws of hyenas, with their single teeth 
and tusks ; also the teeth and tpsks of bears, tigers, wolves and 
foxes,— -and of an unknown carnivorous animal, at least as Idrge 
as a tiger ; the genus of which has not yet been d^ermined. All 
these will be described in . Professor Buckland's second volume 
of Beliquim Diluvianse. The history of the Torquay cave be- 
ing, according to Professor Buckland, identical with that of 
Kirkdale, is t<^lly different from that of the cavernous fissures 
at* Plymouth and Banwell ; both the latter containing bones that 
are usually entire, and nevet gnawed ; and which appear to 
have beep supplied by animals that fell into the open fissures, 
before they were filled with the mud and gravel that now en- 
velope them bones *. * 


exhibited at a late meeting of the Weraeriati Society, when 
aeferal^plT the members agreed in considering the furrows on thebbt^^, as very pro- 
bably produced by the teeth 6f some quadruped..— £dit. 
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ZOOLOGY. 

18., On the Serpents ^Southern Africa. — “ I have made a 
great many experiments upon such serpents as I have been able 
to procure alive, and have thereby ascertained' which of them 
are, or are not, poisonous. I always leel a great degree of sur- 
prise, when I collider hovfc little this branch of Natural History 
has been attended to ; and how v^y vague and unsatisfactory 
oifn knowledge is, relative to the whole Linnaean class Amphi- 
bia. One woidd almost fancy, that next to the animals particu- 
larly useful to man, they would have been ^studied, in considera< 
tion of the consequence attached to them, from tlie peculiar 
powers which some of them possess. That, however, is far fi'om 
being the case ; and the neglect with which these animals have 
been treated, is probably to be attributed to the dread and dis- 
gust with which the whole tribe arc viewed ; feelings, however, 
which are both increased and diminished by experiments, inas- 
much as by them we discover beyond doubt the mortiferous 
power of some, and to an equal certainty the innocence of the 
majority. So little is yet known of the snakes of this colony, 
that, at the present moment, nearly all are considered as poison- 
ous ; while, by actual experiments, I have found, that not a 
greater proportion than one to six of the species found here arc 
noxious. We have three species of the viper, the bites of all of 
\^ich are bad, though not invariably fatal ; also three species of 
Naia, the bites of all of which produce almost certain death ; 
and tw'o species of Elaps, which, from my observations, are also 
very dangerous.” — Letter to Professor Jameson from Mr Tho^ 
mas Smithy Museum^ Cape^Tcn&n. 

19. Mode fdUrwed by the Serpent-eater (PaJho Serpentarius) 

destroying Serpents. —lieiove concluding (Mr Smith re- 
marks)^ I may mention a curious*circumstance, of which I was in- 
formed a few days ago, by a gentleman, upon whose veracity I can 
^lace the utmost dependence, and which is a fact, in as far as I 
know, not generally known. It relates to the mode #hich the FaU 
CO Serpentarius of Linnaeus follows in destroying snakes. Sonie 
time ago, when the said gentleman was out riding, 
bird of tb#above mentioned species, whije on the wing, irrflkc two 
•or three circles, at a little distance from the spot on which hcHhen 
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was, and after that suddenly descend ta the ground. On observ- 
ing the bird, he found it engaged in ex^ining and watching some^ 
object near the spot where it stood, which it continued to do for 
some minutes. After that, it moved with coninderable apparent 
caution, to a little distance from the spot where it bad alighted, 
and then extended one of its wings,,, which it' kept in continual 
motion. Soon after this artifice, the gentleman remarked a larger 
snake raise its head to a considerable distance from the ground, 
which seemed to be what the bird was longing for, as the mo- 
ment that took place, he instantly struck a blow with the ex- 
tremity of the wing, by which be laid his prey flat on the 
ground. The bird, however, did not yet appear confident of 
victory, but kept eyeing his enemy for a few seconds, when he 
found him agmn in action, a circumstance that led exactly to a 
repetition of the means already detailed. The result of the se- 
cond blow appeared, however, to inspire more confidence ; for 
almost the moment it was inflicted, the bird marched up to the 
snake, and commenced kicking it with his feet ; after which, he 
seized it with his bill, and rose almost perpendicularly to a very 
considerable height, when he let go the reptile, which fell with 
such violence upon the ground, as seemingly to satisfy him, that 
he might now indulge himself with the well-earned meal ip per- 
fect safety.*” 

20. RemarTcs on some Marine Fishes, and on their Geogriit^ 
phiced Distribution. By MM, Quoy and Gaimard , — This 
memoir is a general account of the observations which these two 
naturalists have made, during the voyage of the corvette Ura- 
nia round the World. It will contribute to throw some light 
upon the hitherto little investigated manners of the fishes which 
inhabit the v^t solitudes of the ocean, and will serve as a point 
of departure, for connecting one day the observations which long 
voyages cannot fail to furnish to the attentive observer. Fishes, 
in fact, from the nature of the element which they inhabit, are 
liiore imperfectly knowti than the other classes of organized be- 
ings which ate more easily subjected to investigation. But a teal 
will long prove detrimental to the advancement 
of Ichliiyology, is the little time which naturalbts c^U^devote on 
voyages to this study, in the richest and least known seas.* 
Some general data are ably developed by our authors ; wh 
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besides, trace the limits or the parallels which certain fishes af- 
fect. At the head of the species which roam at large through 
ihe solitudes of the ocean, they place the shark, giving new ac- 
counts of ft, foreign to the popular histories, to which certain 
navigators have given their assent. They think, contrary to 
the opinion of M. ^oel de la Moriniere, that the Squdlus Car-- 
chiirias inhabits every sea t^at the^have visited. Speaking of 
tha Coryphenes and Scombri,.^ they exhibit to us the swarms of 
these voracious fishes plowing the seas in all directions, without 
fixed limits. 'Wien, passing to the equatorial zones, they paint 
the brilliancy and richness of colouring v/hich nature has im- 
parted to the species which live in the midst of the coral-reefs, 
where they rival, in the vivacity and the delicate blending of their 
tints, the purest and most brilliant productions of the vegetable 
kingdom. Of this kind arc the Cliaiodcme^ GlyyMsodons^ Po- 
macentri^ Acanthuri^ &c. On the other hand, in the places 
where the waves dash with fury upon the rocky shores, there 
live by preference, the tribe of the Balistes^ the LahroideSf the 
Soinphoses^ Dlacopi^ Scari^ and Caranges. But in all, accord- 
ing to our authors, gold and silver mingle their hues with the 
prismatic tints ; everywhere in the torrid zone, the same pheno- 
menon manifests itself. They also affirm, that the descriptions 
of Rcnard, which were so long sujiposed to be the products 
qS imagination rather than the result of actual existence, are 
perfectly correct with regard to the marvellous reflections of co- 
lour ; and that if there be errors in the case, they exist in the 
representation of the forms. But, in proportion as we recede 
from tire zone, which is constantly warmed by torrents of heat, 
the rich livery of certain beings disappears, tmd gives place to 
duller tints. It is chiefly the fishes of New Hollagd, Port- Jack- 
son, the Capp of Good Hope, tlie Rio-dc-Ja-Plata, that are ad- 
duced as exai^Ies, although this modification of life experien- 
ces numerous exceptions even in our own countries. Rio Janeiro, 
|)laced under the tropic, forms an exception to thiajrule however, 
and the, most common fishes have dull colours, and are in gene- 
ral RffySj and ^veral spedes of the family of Salmo ms^ such as 
the Curj^iates^ Hydroqy^ics, &c. The Volcrflficj^ndwich 
• Islands ave chiefly peopled with Labroide^ which again appear 
pot to have adopted the <x)asts of^ the Moluccas and Marian 
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' Islands, although abounding in corals and plants. Lastly, They 
indicate, in concluding, both the fishes, which, wandering from 
their native haunts, follow ships, sheltering themselves under their'^ 
keel ; and those which various navigators have fallen fii with in 
thick shoals in a dead state, and destroyed by causes still little 
known. This memoir, the result of observations full of sagacity, 
will be most highly appreciated by those who have had an oppor-« 
tunity of judging on the spot of the facts which they have jde- 
scribed with accuracy.— des. Sc* Nat 

BOTAOT. 

91, Original Ilahiiats of the In Trattinick’s Synodus 

Botanica, it is mentioned, that the species of the genus Rosa 
found in Europe, have reached us from the East Indies, China, 
and Japan. The middle part of the Russian empire, the dis- 
tricts around Caucasus and Persia, are full of roses, of which the 
more western are mere varieties, and which have propagated 
themselves as such, Roses are rare in Africa ; there they are 
met with only in the northern districts ; while Europe, on the 
contrary, from the Uralian Mountains to the coast of Portugal, 
abounds with them. The roses of America have reached that 
continent through the Polar lands, and appear to be sprung 
from the Rosa Alpina, and R. Majalis. There are no roses in 
Australasia, nor have any species been met with in South 
America ; indeed, they scarcely occur any where to the south 
of the Equator. 

22. Number of Species of the Genus Rosa. — Willdenow, in his 
Species Plantarum, published in 1800, enumerates 39 species of 
Rose; Persoon,'jn his Enchiridium Botanicum, increased the 
number to 45 $ Trattinick, in his Synod us Botanica, published 
in 1824, enumerates 206 species ; and since the appearance of 
that work, late discoveries make the total number;|^f known spe- 
cies 240. These are divided into 24 series, each of which bears 

f 

the name of some botanist, who has distinguished himself by his 
knowledge of ^tbis beautiful genus. Thus we have as names, 
Jacquinia; 2. Smithiana; 3. Candolleana; 
4. Willrlien^ana; 6. Woodsiana; 6. Sprengeliana^ 7. Lin- 
kiana i 8. Andrewsiana ; 9. Purshiana ; 10. Lindleyana ; 11. 

. Aitoniatia ; 12. Pallasiana, §cc. 
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Notice regarding the Boletus igmarius . — An indlviduai 
idant of Boletus igniarius was remarkable for its enormous size, 
and the doshy nature of its substance. After a large circular in- 
cision had been made in it, the two edges were united by the 
first intention, and were readily consolidated. Still farther, a 
po:M,ion of the fungus cut off and^leil on the ground for two 
daj^s, was applied to a newly cut |)ortion of the Boletus. The 
union took^lace as well as in the former case^ and the sepa- 
rated part couftkonly be kiiowm by the cicatrix. — Amer- Jour'irr^ 
Sciences and Arts. ^ 

2'k Naturalization and cultivation (^the Larger-fruited Vac^ 
ciniunu — ^Various species of the genus Vaceinium are common 
in tl^e woods and moist places of the north of Europe. The 
species known in France by the name of Lucet^ in England 
Bilberry or AVhortle-berry, and among botanists by that of 
Vaccinium myrtlllus^ occurs in the neighbourhood of Paris, 
in the wood of Montmorency. It is very common in Lor- 
raine, where it is eaten in large quantities, especially by the 
poorer classes. Its fruit is much smaller than that of the 
large-fruited vaccinium. It is gathered in the woods, and 
eaten fresh, or it is preserved through the whole year, after 
having been dried in the sun, or in an oven, or even in the 
sh£^e. The best manner of preparing it is in pastry. It is 
used in tarts, instead of cherries, gooseberries or prunes. It re- 
quires to have a little sugar added, to conceal tlic styptic or acrid 
taste peculiar to it. Some people season it with honey, others 
cat it in milk. It is also employed for making preserves, pud- 
dings, &c. It is of great use on voyages. It is used in Ger- 
many for colouring wines, and forms, in this respect^ a consider- 
able article of commerce. It is also steeped in eau-de-vie. The 
Laplanders esteem this > berry highly; it is, however, mucli m-« 
ferior to the Buhus Chamcemorus^ which travellers mention their 
hrying eaten with much relish, during their stay among the Nor- 
wegian Laplanders. There are seven or eight species of vaccU 
nia which furnish an article of food to man, besides b eing ap- 
^plied to other economical purposes ; but the spqciotf^lTc^ cul-** 
tivation ha^been introduced into England, is in every respect 
preferable to the others. It is designated by l)otanists under 
th<* name of Vaccinium macrocarpum : its fruit was l<Tng known 
*to the English, ^vho annually brought a Considerable quantity of 
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it from North America, for internal consumption^ as well as for 
the use of the navy. The large-fruited American vacciniulh 
has been successfully cultivated at Spring-Grove, the country i 
house of the late Sir Joseph Banks, near London, for several 
years. This shrub produced flowers and •fruit the first year, 
and the quantity obtained the following harvest was still niqre 
abundant. It gradually threw out spreading roots like those 
of the goosebeViy, but longer, and which took with more diffi- 
culty; they succe^ed, however, and aflbrdd^ the proper 
time in spring, branches from ten to twelve inches long, with 
flowers. The berries were gathered, and were found excellent, 
and much superior to those commonly imported. The ground 
employed for this purpose was 326 square feet, while the fj[uan- 
tity used for the cultivation of gooseberries in Spring-Grove gar- 
den, is 6,646 square feet, deduction made of the spaces left be- 
tween each row. It is to be remarked, that the harvest of these 
berries has been constantly abundant for seven successive years, 
without Having been damaged by the vicissitudes of the weather, 
by mildew, or by any other accident. The flowers, which have 
expanded abundantly in the season, have been blasted in much 
smaller number than in the other Species of plants. I'lie fruit 
has been developed, and has acquired its full maturity, without 
being attacked by insects, and without suffering from excc^ of 
cold or heat, rain or dryness 

ARTS. 

25. Steavi While a great steam- vessel is crossing 

the xVtlantic Ocean from the mouth of the Thames to the mouth 
of the Ganges while other English vessels of the same descrijj- 
tion are intended to establish communications between Alexan- 
^dria and the Island of Malta, several undertakings of a like na- 
ture, although not so extensive, arc daily tending to give a greater 
activity to the navigation between the trading ports, upon the 
lakea and in the internal seas of Europe. A st^am-boat goes 
from Hamburg to London in sixty hours : Another navigates 
and Copenhagen, across the Baltic : A company 
is foriikin^ at Copenhagen, at this moment, for ^.tablishing a 

’ ' ■ The fruit of the Vaednium oxycoccos (Cranberry) is, in the opinion of many, 
superior as An article of domestic use to that of the F. macrocarjjum, and Mr 
Mylne of the Fulham Nurseries, has found that it is easily susceptible of garuen 
cultivation. 
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steam-boat upon the Kategatt : A steam-boat navigates the Gul^ 
of Finland, between the capitals of Russia and Sweden : A boat 
of a new construction has arrived at Stockholm, in order to be 
employeS upon the great lakes which open to Sweden a naviga- 
tion, independent of the passage of the Sound. The trial of a 
steam-boat upon'the Danijbe, between Vienna and Semlin, has 
♦not entirely answered ; but it is ^believed that an improvement 
in 4:he*construction of the vessel will remedy the inconveniences 
which ha^b4]|cen experienced. This communication will facili- 
tate the commerce between Constantinople and all the norlBSfn 
parts of Turkey. The beautiful lakes of the Alps are begin- 
ning to be filled with steam-boats; those of the Lakc^of Constance 
are in full activity ; that of the Lac Majeur is building. These 
vessels, and the new roads, wUl render twice as quick the com- ’ 
munications between Augsbourg, on the one hand, and Milan 
and Genoa, on the other. An enterprise in which France is more 
directly interested, is that of the navigation from Mayence to 
Kehl. For the whole voyage from Rotterdam to Kehl, the 
following are the calculations of the times and distances : 


From Rotterdam to Cologne, 

37h. 

30m. 

69 leagues ♦. 

Cologne to Coblentz, 

14 

10 

19 

Coblcntz to Mayence, 

13 

53 

21 

Mayence to Manheini, 

11 

21 

19 

Mauheim to Schroeck, 

11 

24 

14 

Schrock to Fort-Louis, 

12 

2.3 

10 

Fort-Liouia to Kelib 

11 

4 # 

9 


111 

45 

148 


26. Method of pure Mtiriate and Sulphate of Soda^ 
in the Manufacture of Glass^ hy M, Leguay . — Muriate of soda 
and sulp)iatc of soda, may be employed, and at ^times with ad- 
vantage, in glass-making. A casting is readily obtained of Very 
fine glass, having, when about three or fbhr lines in thicknessf a 
very slight green tinge. Its composition is as follows: decrepitated 
muriate of soda, 100 parts ; slaked lime, 100 ; sand, 140 ; clipL. 
pings of gl&ss, of the same quality, from dO parts to 200. §ul. 
phate of soda likewke offers a great economy in its e mplo Yment. 
The resists are very satisfactory. The glasses ^stacT^ith this 
, salt were of a very fine quality. The following is the composi- 


IiCa,fl;ues of 2.'> to a depfree. 
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lion : dry suipnate of soda, 100 parts; slaked lime, 1^; powder- 
ed char^l, 19 ; sand, 225 ; broken glass, from SO to 200. 
These pn^rtions give a rich coloured glass, which may be cm-^* 
ployed with advantage in glass-houses, where a fine Quality is 
sought after. The following is the second way of operating with 
sulphate of soda; the proportions may be as follows : dry sul- 
phate of soda, 100 parts ; slaked lime, 266 ; sand, 500 ; broken 
glass, from 50 to ,200« According to this process, it is obvio\:;sly 
easy to operate iti a regular manner, and to avoids 'expensive 
tnidis'in the manufacture.— de Vlndmtri^ Natlonale, 

27.* On ilie advantages of improving the qualities of Ctdting 
Instruments^ by Burnishirg, and tlierehy condensing their edges. 
By Thomas Gill, Esq. — The condensing process of hammer- 
hardening the edges of cutting-instruments, such as the graver 
and the scythe, has naturally led us to consider the action of the 
burnisher upon the edges of other cutting-instruments in a simi- 
lar light ; and to infer that a great part of the benefit derived 
therefrom must be owing to its cemdensing effect^ as w^ell, also, 
to its giving the edges a more favourable position for effecting 
the different purposes they are applied to. The curricr^s shav- 
ing hmfe is the first instance we shall quote, where, after renew- 
ing its edge, by whetting it upon the proper whet-stone, as well 
as continually during its use, the edge is always burnished. 
The next, and a familiar example, is in the steel-scraper used 
by the cabinet-makirs to smoothen the surface of hard wood 
after the toothed plane, previous to varnishing or polishing 
it. When the edge of this hardened and tempered flat piece of 
sheet-steel becomes dull, it is renovated by placing it upright, 
and whetting it upon the oil-stone ; it is then whetted upon each 
side,* to remov^ the burs ; and, lastly, burnished upon the face 
of it, towards each side, so as to*throw the edges outwards. It 
is«held in a sloping direction in use, exactly as a piece of bro- 
ken window-glass is held when used as a shave, for which, how- 
ever, it is an admirable sutetitute, as it performs its work in d 
Kmilar, though much more perfect, manner. The next example 
is furigshed from the practice of a late ingenious mathematical 
instrumefttpinlker, Mr R. Fidler, who was continualljj; employ- 
' edby the late Mr W. Lowry, the celebrated engraver, when he 
, had any instruments to be made, for his business of mechanical 
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e ngraving, which required particular accuracy in their construo 
• tion. He was in the habit of finishing his turning-tools ftn* brass, 
aft^ forming them into shape, and whetting them, by burnishing 
tTieir edges from their sides toward their flat faces, and thus gi- 
ving them a hardness and smoothness not to be acquired in any 
other way ; anjl, in fact, they polished the brass^work turned by 
thorn* Th« last instance is borrowceWrom the practice of a late 
eminent mechanic in this country* He was employed to make 
some harden^lK^d tempered steel-cutters for an en^ne^ and 
which were to be uriven with great velocity^* a steam-engiffl^ 
at Manchester, for a cotton-mill there, to cut brass-toothed 
wheels and pinions, they requiring to be cut, rounded off, and 
polished at once. After properly shaping them, and skive-grind- 
ing the faces of their teeth, he finished them by burnishing their 
edges from their sides to their flat faces ; and their eflects in 
cutting and polishing the teeth at once were truly wonderful.— 
The currier's sJiavmg-Jcnife is a two-edged instrument, about 
or 4 inches broad, 14 inches long in the blade, and half an 
inch thick in its middle part, gradually tapering away from 
thence to its edges. It has two handles, one in the direction of 
the blade, and the other at right angles to it. It requires to be 
made of excellent steel, and to be well tempered ; and, indeed, 
there are but . very few makers of repute in this country. When 
thc^sdge requires grinding and whetting, the former of these 
operations is performed iqx)n a flat rul)-stone, similar to what 
carpenters sharpen their piano-irons on, with the application of 
water. This stone is about 6 inches broad and 18 inches long ; 
and, so very careful are they to keep its surface flat, that it is a 
regulation in the work-shops, for every workman, after using 
the stone, to' write his name upon it with a piece of qoal ; when, 
if his successor finds it left so uAeven that a halfpenny can be 
passed underneath the edge of an iron laid upon it, the former-^ 
workman is subjected to a fine for his carelessness. After being 
carefully ground upon this stone, it is whetted upon a flat circu- 
lar piece of iVelsh or Scotch blue-stone, about 8 inches in dia^ 
meter; likewise with the application of water, carefully jre serv- « 
\ng the ed^s straight. The edges are then ready vS i|c^e the 
oftect of the burnish^ upon them, to turn them to the two op* 
polite sides, and fit them for use. Tjie burnisher consists of a 
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Jiardened and polidied 8tcel>wire, having its end made heinis- 
.phericfl#, monnted into n handle of hard T\^ood. This delicate* 
instrument is ordinarily held by the small part kA* its handle, 
viiisds is terminal, between the third and little fingers of thr 
*seGarkiimn’*s ri^t hand, ready for use at each cutting-stroke, or 
idiave made uptai the wet leather^ by the k^ife, tQ i^enew its^edge, 
8e8t by raising it, then by passing the hemispherical end of the 
burnisher alqng it, and then to turn over and giv^.i^ its proper 
idirection for*\ise, with the cylindrical part of ’^likewise passed 
‘'t’%h'tly along it.— The application of the burnisher to the edge 
< 0 (f that useful an^ necessary instrument, the is equally 

advantageous as in the former case. If the blade be first whetted, 
with care, in the ordinary manner, and the edge then finished by 
a gentle and delicate stroke of the burnisher, carried along it so as 
to throw it forward a little from the back or convex side of the 
-blade toward the concave side, a great improvement is effected ; 
and the edge, thus perfected, will endure for a considerable 
time. — TVeZt. Repos, Nov. <§• Dec. 1825. 

' 28. On the French mode Treating Scfjihes by hammering 
them coW.— On Mr Gill’s mentioning Mr Turrell’s great im- 
provement in gravers (recorded in pages 196, 197, and 198. 
of this volume), to the person who furnished the notice re- 
specting the French method of treating scytlies, inserted in the 
8d volume of the Technical Repository, namely, by placing the 
scythe Jlatways upon a portable anvil, fixed ijn the head of a 
stake driven into the earth, and hammering its edge dexterous- 
ly all along it with gentle strokes, he immediately noticed the 
very great analogy in the two methods, though applied in a dif- 
ferent manner, and to very different pur^x)scs. Mr Turrell’s 
great success in the improvement of that highly important im- 
plement the graver, fully Warrants the conclusion, that the 
'scythe may likewise be greatly improved by the condensing ef- 
fect of the blows of the hammer upon the flat sides of its edjrc. 
-Thus the one improvement thi'ows an additional |ight upon the 
Other ; aii4 we shall gladly learn the success of the application 
ofjiik.^aluable practice of kcmmevrhardeniifhg m ihecold^ after , 
the vn^ual^hVlrdcningund tempering processes, to sush objects a^ 
it majr, and no doubt will, now be very shortly employed upon. 

Technical Repository^ Nov. 1826. 
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29- On improvhtg Tr^h^ hy hemM^hardin^ 

them; by Mr ^rfl76y.---There hot, perha^, an miplem^ht 
,lhat undergoes more severe treatment than this, in its cohstftht 
* employment of hacking bricks into shape, and thus encounter- 
ing the pieces of flint, pebbles, &c. ordinarily mixed tvith the 
claji ; and which, besides jbavihg a tendency to injure hs 
e^ges, als^ render it liable to breai! continually. Mr George 
Walby, ^hfujefore, by his excellent processes, Accomplished a 
most diflicul^S^, and rendered his trowTls Ij^ighly pri^d, by 
those who ^erc the most competent judges of* tbeif merit, 
their constant experience in their use. Tlt^ were made of the 
best shear-steel, carefully worked throughout, and especially to 
avoid over heating the steel ; and towards their finishing in the 
plating or forging, and when nearly reduced to their pre^r 
thickness, besides heating them in a clean hollow Are, to avoid 
contact with cinders, &c. ; he also removed all scales upon tltcir 
surface, previous to giving them their last polishing, under 
the rapid blows of a hammer driven by a steam-engine, by means • 
of a very ingenious revolving clastic steel-brush of his invention. 
He carefully attended to the proper hardening heat, and 
quenched them in a composition or hardening liquor, ^milar to 
those used by saw-makers ; he next blazed them off* to the 
spring temper, and, lastly, hammer-hardened them as much as 
possible. They were then ready for grinding ; after which ope- 
ration, their elasticity being again restored by blueing them, 
they were glazed or brightened, ready to be mounted into their 
handles. — GtWs Technical Repository. 

80. On improving DriUs by hammer-hardening them 
Andrew Pritchard, the inventor of the hard shclUao cement, find- 
ing that steel, when hardened and tempered, is >usceptible of 
receiving the condensing effect of the hammer, has applied it, 
with considerable advantage, to the points of small drills, by 
^jamitiefing them upon their flat surfaces. 

91. On the improvement of Square Broaches or Boring^Ue.^ 
Mr Joseph Clemient, an ej^llent workman and tneclmmaat 
drauglftstiriah, informed Mr Gill, that a friend of his 
^ many yeHtn since, improved the quality of his sqffenj^J^oaches, ^ 
by hamihcr-hardenitig them cold, after bring hardened and tem- 
pered iijx)n their flat sides. Mr Gill thinks it would have -been . 
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much better to have hammered them upon their angles, >vhich 
would have had a much greater condensing eScci,*^Techn^fd 
Repository^ December. ^ 

8^. Blm and Green Colours derived from AUhtca rosea.^ 
M. Bauhart, apothecary at Weimar, has discovered an easy pro- 
cess for obtaining a beautiful blup from tfie leaves of Alifiaa 
rosea of Willdenow. Th^ flower furnishes a very beautiful 
green, which may be used for dyeing wool, wood., {fornp/ &c. 
The blue colour obtained from the leaves is ATed not to be 
*^i[aS^6r to indig^ ^Nothing is said of the modes used by the 
discoverer for extracting the colours. 

88. Melaina. — Signior Bizio considers the black matter of 
the ink of the cuttlefish, as a substance sui generis^ which he 
calls Melaina^ from and inL It is obtained by digesting 

the ink with very dilute nitric acid, until it become yellowish, 
washing it well, and separating it by the filter ; it is then to be 
frequently boiled in water, one of the washings to be a little al- 
kalized, and, finally, with distilled water. The Melaina is a 
tasteless, black powder, insoluble in alcohol, ether, and water, 
while cold, but soluble in hot water; the solution is black. 
Caustic alkalies form with it a solution even in the cold, from 
which the mineral acids precipitate it\ unchanged. It contains 
much azote. It dissolves in and decomposes sulphuric acid. 
It easily kindles at the flame of a candle. It has been fouhd 
to succeed as a pigment, in some respects better than china ink. 
— Dub. Phil. Journ.y Nov. 1825. 

34. New method of preparing Quills. — The following is the 
manner in which M. Schloz of Vienna proceeds in the prepa- 
ration of quills for writing, by means of which he renders them 
more durable^ and even superior to the best Hamburgh quills. 
For this purpose he makes use bf a kettle, into which he pours 
common water, so as to occupy the fourth part of its capacity ; 
he then suspends a certain quantity of feathers perpendicularlj^ 
the barrel lowermost, and so placed, as that its extremity only 
may touch ihp surface of the water ; he then covers the kettle 
with j. li(|p roperly adjusted, boils the water, and keeps the fea- 
thers fqgr Jlwhars in this vapour bath. By means ofuhis pro- 
cess he frees them of their fatty ports, and renders them soft 
and transparent. On the fallowing day, after having scraped 
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them with the blade, and then rubbed them with a bit of cloth, 

* he exposes them to a moderate heat. By the day after, they are 
perActly hard and transparent, without, however, having the in- 
convenience Af splitting too easily . — Neues Kunst und Gewerb^Bl. 
April 1825. 

35. Panto-chronometer. — This interesting little instrument 
is a^cbmbin^tion of the compass, the^un^diah and the universal 
time-dial «^d therefore unites, to a certain extern, the uses of 
the three. beautiful, at the same time a woeful toy, and 

cannot fail to eng^e the attention, and excite jihe curiosi^fftflp^ 
young persons, for whose use it is intended, ' 


COMMERCE. 


36. The following Table gives an interesting view of the 
present flourishing state of the maritime capital of the Pacha of 
Egypt; 

Number of Vessels arrived at the Port of Alexandria in the 


years 1822, 1823, and 1824. 

# 






1822. 1823. 

1824. 

Austrian and Tuscan vessels, 

- 

292 

351 

600 

Danish, 


• 

15 

25 

13 

French, 


- 

57 

52 

in 

English, American, Ionian, 

- 

223 

230 

251 

Roman, 


- 



2 

Russian, 


- 

10 

59 

100 

Sardinian, 


- 

143 

98 

77 

Dutch, 


- 

3 

1 

5 

Spanish, 


- 

54 

24 

70 

Swedish 


- 

76 

81 

47 

Sicilian, 


- 

28 

12 

14 



Tcjtal, 

901 

933 

*1,290 

There sailed from it in 

00 




For Amsterdam) 

4 


For Genoa, 


53 

Antwerp, 

1 


Hull, 


1 

Dublih, 

1 


Liverpool, 

30 

Gibraltar, 

4 


London 

» 

• 21 

Leghorn, 

102 


Petersburg, 

Myseilles, 

97 


Rotterdam, 

Malta, 

57 


Trieste 


57 

Port Mahon, 

20 


Venice and Fiiime, 9 
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STATISTICS. 

37. Popiihiimu — In Great Britain, the number of individuals 
in a state to bear arms, from the age of 15 to 60, is 744,8^7. 
The number of mmrriages is about 98,030 yearlj'; and it han. 
been remarked, that in 63 of these unions there were only 3 
which had no issue. The number of deariis is about 332,708 
yearly, which makes nearly 25,59^ monthly, 6398 ycekly,'Q14 
daily, and 40 hourly. The deatlis among the woi^n ^arc in 
proportion to ^ose of the men as 50 to 54. Tj^^married wo- 
•^fBSlQive longe^than those who continue in^libacy. In the 
country, the meanS»^*m of the number of children produced by 
each marriage is 4 ; in towns the proportion is 7 for every two 
marriages. The number of married women is to the. general 
number of individuals of the sex as 1 to 3 ; and the number of 
married men, to that of all the individuals of the male sex, as 
3 to 5. The number of widows is to that of wid5\vcrs as 3 to 
1 ; but the number of widows who marry again, is to that of wi- 
dowers in the same case, as 7 to 4. The individuals who inha- 
bit elevated situation^ live longer than those who reside in less 
elevated places. The half of the individuals die before attain- 
ing the age of 17 years. The number of twins is to that of or- 
dinary births as 1 to 65. According to calculations founded 
upon the bills of mortality, one individual only in 3126 attains 
the age of 100 years. The number of births of the male S(^*x is 
to that of the female sex as 96 to 95. 


Art. XXVI . — List of Patents scaled in England Jrdm \lih 
November 1825 to 2Sd January 1826. 

1825. , 

Nov. 24. To Augustus Count de la Garde, of St Jameses Square, I..ondon ; 

who, ill consequence of a communication made to him by a cer- 
tain foreigner, residing abroad, is in possession of certain improv- 
ed Machinery for Breaking or Preparing Hemp, Flax, and other 
Fibrous 'Materials. ^ 

To Joseph Eve, of Augusta, Georgia, in the*t7nited States of 
America, but now residing at Liverpool, engineer; for “ an im- 
, proved Steam-Engine.” ^ 

ITo Henby Kii^o, of Norfolk Street, CommerciaKHoad, Londdn, 
master-mariner ; and Wit.i.iA>x Kingston, of the Dock-yaVd, 
Portsmouth, mastcr.millwright ; for certain imfirovcd P’ids for 



Lut Knglifsh Fatenls, ^79 

Topmasts, Gallantmasts, Bowsprits, and all other blasts and 

^ 1825. Spars, to which the use of the Fid is applied.” 

Nov. >^8. To Mark Lariviere, of Prince’s Square, Kennington, in the 
county of Surrey, mechanist ; for “ certain Apparatus or Machi* 
nery, to be applied to the welLknown Stamps, Fly Presses, or 
other Presses, for the purposes of Perforating Metal Plates, and 
for the applioation of such perforated metal plates to various usc- 

1 ful puri)oses.” • 

Dec." 3. To ■Nf^LLiAM Pope, of Ball-ally, lombard Street, London, mathe- 

• • T!H||jclaii ; for “ certain improvements on Wbeelcil Carriages.” 

To Pope, of Ball..ally, Ijombard Stre^, Jiondon, mer- 

chant ; mN‘ an improved method, in difrcrent^^})es or fo$!^pii6^^ 
securing volatile and other fluids, and ce^etc or other sub- 
stances, in various descriptions of Bottle/and Vessels.” 

To Ezekiet. Eomords, of Bradfijrd, in the county of Wilts, clo- 
thier ; for “ certain improvmnents on machines for Scribbling and 
Carding Sheep’s AVool, Cotton, or any other iibrous articles rc- 
(juiring svudi process.” 

To John Beever, of Mancliester, in the county of Lancaster, gen- 
tleman ; for “ an improved Gun-barrel.” 

0. I’o Edmond LuacoaruE, of East Stonchouse, in the county of De- 
von, Merchant ; who, In consequence of communications made 
to him by a certain foreigner, residing abroad, and discoveries 
made by himself, is in possession of a method of manufacturing 
or preparing an Oil, or Oils, extracted from certain vegetable 
substances, and of the application tlicreof to Gas-light, and other 
purposes. 

7. To John Piiiemps Beavan, of Clifford Street, London, gentle- 

man ; who, in consec^uence of communications made to liim by a 
certain foreigner, resident abroad, is in possession of an invention 
of a Cement, for building and other purposes. 

8. To Francis IIaluday, of Ham, in the county of Surrey, Esip ; 

for “ certain improvements in Machinery, to be operated upon 
by Steam.” 

Dec. 1). To Joseph Chesseborouoii Dyer, of Manchester, in the county 
of Lancaster, patent card manufacturer ; for ‘‘ certain imjirove- 
ments in machinery for making Wire Cards, for carding Wool, 
Cotton, Tow, and other flibro^s substances of the like nature ; ami 
also, certain ixyprovements on a machine for shaving and prepar- 
ing leather, used in making such Cards.” 

14. To Bobert 'Addaus, of Theresa-Terrace, Hammersmith, in the 
county of Middlesex, gentleman ; for “ a method of propelling or 
moving Carriages, of various sizes, on turnpike, rail, or other « 
roads.” * ^ 

To Matthew Ferris, of Ixmgford, in the county of Mjildlesex, 
cdico-printer; for “ improvements on presses, o/ife^^j^fry, for 
printUig Cotton and other Fabrics.” 

To James Ashweel Tabor, of Jewin Street, Cripplegate, London, 
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' gentleman ; for “ means tor indicating the Depth of W ator in 
1825. Ships and Vessels.** ^ 

Dec. 27 . To John Maccuroy, Esq. l^ondon ; for “ certain improvejjjsents 
182G. in generating Steam.** 

Jan. 6. To James Oyston and James Thomas Bell, of Dondon, watefy 
makers ; who, in consequence of a communication made to them 
by a certain tbreigner, residing abroad, are in possession of certain 
improvements in the constrtfjtion or manufacture of AVatfhes ol 
different descriptioJrs. ^ *' 


7 . To Richaro Evans, of Eondon; for “ certain impro>ifFdenA # in the 
Appl^atus for, and process of. Distillation.** 

^ 0 . To HeA Y Houldswobth jun , of Manchesl&, cottoii-spinner ; for 
“ certml^mprovcments in machinery for giving the taking up, or 
winding oSSf motion to spools, or bobbins, and tubes, or other in- 
struments, on which the roving, or thread, is wound, in roving, 
spinning, and twisting-machines.** 

To Benjamin Newmarch, of Cheltenham, Esq. ; for “ an improved 
method of Exploding Fire-arms.’* 

To John Rothwell, of Manchester, tape manuhicturcr ; for “ an 
improved Heald, or harness, for Weaving.** 

To Henry Anthony Koymans, of London, merchant ; who, in 
consequence of certain communications made to him by a certain 
foreigner, residing abroad, is in possession ol certain improvements 
in the construction and use of apparatus and works for Inland 
Navigation. 

17- To William Whitfielb, of Birmingham ; for certain improve- 
ments in making or manu^cturlng of handles for saucepans, ket- 
tles, and other culinary vessels ; and also, Tea Kettle Handle 
Straps, and other articles.” 

19- To John Frederick Smith, of Dunstan Hall,' Chesterfield, in the 
county of Derby, Esq. ; for ‘‘ an improvement in the process of 
drawing, roving, spinning, and doubling Wool, Cotton, and other 
fibrous substances.” 

19. To Benjamin Cook, of Birmingham, brass-founder ; for ‘‘ certain 
improvements in making or constructing Hinges, of various de- 
scriptions.’* 

To Abraham Robert Corent, of Gottenburgh, merchant ; at pre- 
sent residing in London,; for a method of applying steam, with- 
out pressure, to pans, boilers, coppers, stills, pipes, and machinery, 
in order to produce, transmit, and regulate various Temperatures 
in the several processes of boiling, distilling, evaporating, insnis- 
sating, tirying, and warming, and also to produce power.” 

To Sir Robert Seppings, London ; for “ an improved construc- 
tion of such masts and bowsprits, as are generally known by the 
, names of Mi^e Masts, and Made Bowsprits.” ^ 

Robert Stephenson, of Bridge Town, War^kshirc, engi^ 
neer; for his Axletrees, to remedy the extra friction on curves 
to waggons, carts, cars, and carriages, used, or to be used, on rail- 
loads, railways, and other public roads.” ^ 
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AiiT. XXVII . — List o^' Patents granted in Scotland from 
ilth November 1825 to l&th Februarjtf 18f26. 

1826. ^ 

Nov. 23. To Alexanoeh Lamb of Prince’s Street Bank, London, gentle- 
man, and William Suttill of OJd Brompton, county of Mid- 
dlesex, flax-spinner, fc^ Improvements in Machinery for pre- 

f iring, drawing, roving, and sj^inning Flax, Hemp and Waste 

ilk.” 

Dec. i4. Gotlieb IJlhick of Upper Ilosamor^ Street, Clerkcn- 

welJ7’i<5Hnty of Middlesex, chronometer makp^, lor cera^i^^ Jm- 
provements in Chronometers.” 

15. To John Maccukdv of Cecil Street, Str»/S, county of Middlesex, 

1 82C. for certain “ Improvements in generating Steam.” 

Jan. 4. To Edmund Luscombe of East Stonehoiise, county of Devon, 
merchant, for “ a New Method of manufacturing or prei>aring an 
Oil or Oils, extracted from certain vegetable substances, and the 
ap])lication thereof to Gas Light and other purposes.” 

4. To Ezekiel Edmunds of Bradford, county of Wilts, clothier, for 
‘‘ certain Improvements on Machines for scribbling and carding 
Sheep’s Wool, Cotton, or any librous articles reciuiring such pro- 
cess.” 

4. To Joseph Chesseborouoh Dyeb. of Manchester, county of Lan- 
caster, patent card manufacturer, for a jVTethod of conducting to 
and winding upon Spools or Bobbins, rovings of Cotton, Flax, 
Wool, or other fibrous substances, communicated by a foreigner 
residing abroad.” 

18. To Moses Poole of the Patent Office, Idncoln’s Inn, county of 
IMiddlesex, gentleman, for the Preparation of certain sub- 
stances for making Candles, including a Wick peculiarly con- 
structed for that purpose, communicated by a foreigner residing 
1826. abroad.” 

Jan. 18. To John Harvey Saddler, late of Hoston, county of Middlesex, 
now of Broadw'all, county of Surrey, mechanist, for an Im- 
proved Pow’cr-Loom for the weaving of Silk, Colton, Linen, 
AVool, Flax and Hemp, and all mixtures thereof.” 

18. To John Stephen Langton ofLangton, near Part aey, county of 
I Jncoln, Esq. for “ Methods^f seasoning Timber.” 

30. To James Blyth AVaynman of Brunswick Place, City Road,- 
county of Middlesex, gentleman, for “ Improvements in the 
manufacture of Hat-bodies, communicated by a foreigner re- 
^ siding abroad.” 

Feb. 1. To Thomas Cook of Upper Sussex Place, Kent Rqad, county of* 
Surrey, Lieutenant in the Navy, for “ Improvements in the con- . 
struction of Carriages, and other Harness to be the Aewith, 

wSfereby greater sa^ty to the persons riding in such -dmages, 
and other advantages, will be obtained.” \ 

V9L. XIV. NO. 28. APRIL 1826. ^ B b 
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Feb. 1. 1^0 Thomas Woolrich Stahsfeld, merchant, and William 
Prichard, clvil*engineer, both of Leeds, county of York, for 
“ Improvements in Looms, and in the implements connected 
therewith,” ^ 

1. To Goldsworthy Gurkey of Argyll Street, Hahover Square,* 

county of Middlesex, surgeon, for an Apparatus for propelling * 
Carriages on common roads or on railways” 

2. To James Brown, paper-makeY^ at EskmiUs, parish of Penycuik, 

county of Edinburgl^for “ a new Method of bleacjufiig the pwlp 
for n^J^ing Paper.” # 

10. To CHJnLEs Freund of Bell Lane, Spittalfieldg^rf^t^iy of Mid- 
• dlesexVugar-refiner, for “ an lmprovemen|^j^^mprovements in 

the proc^ of refining Sugar.** 

11. To Joel LE^Skof Fish-pond House, near Bristol, gentleman, for 

“ a Machine for effecting an alternating motion between bodies 
revolving about a common centre or axis of motion ; also certain 
additional machinery or apparatus for applying the same to me- 
chanical purposes.** 

11. To JosiAS Christopher Gamble of Lilly bank, county of Dublin, 
chemist, for ‘‘ certain Apparatus for the concentrating and cry- 
stallization of aluminous and other saline and crystaUizable solu- 
tions, part of which apparatus may be applied to the general pur- 
poses of evaporation, distillation, inspissation and desiccation, and 
especially to the generation of Steam.’* 

16. To Nicolas Hegesippe Manicleu, of No. 102. Great Guildford 
Street, Southwark, county of Surrey, chemist, for “ a new Pre- 
paration of fatty substances, and the application thereof to the 
purposes of aifording light.” 


LIST OF PLATES IN VOL. XIV. 

Plate I. Illustrative of Professor Barlow's paper on Achromatic Ob- 
ject-glasses. 

II. Mr Tredgold's improvement of the Hydro-mechanical Press. 
. III. Captain Campbell's Chart of the Island of Ascension. 

IV. Captain Hall’s Sketch of a Suspension Bridge in Chili, 
y. Structure of the Ear in the Shark tribe 
VI. Crystallizations of Euclase, &c. 

VII. Geometrical projection of the Solar Eclipse of November 1826 
for Edinburgh. * 

‘ VIII. Desert between the Nile and the Red Sea. 

IX. Illustrative of condensation of Humidity^ &c. and^Mr Niin- 


> 




Rotatory Gas-burner. 


• Plate V. not having come from the hands of the engraver in time, will be 

given afterwards. * 
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INDEX. 


Jf/iroffut/i^bjcct-glasses, Professor Bfrlow’s remarks on the practi- 
. **1 cil|||teuction of, 1, 311. 

AcousticsJflSl’j^ in, 167. 

Adamson, Rev!^:^nes 3 his sketch of the extent of 
specting rail-roads, 100. 

Alexandria, notice respecting its commerce, 3^^ 

Allhcea rosea, blue and green colours derived from, 376. 
Anaplotherium conimmie discovered in the Isle of Wight, 190. 
Anthropology, notices in, 191. 

Arts, notices in the, 19.5, 370. 

Ascension, Island of. Captain Campbeirs remarks on its geognosy, 47* 
Astronomy, notices in, 166, 355. 

Atlas, Etbiiburgh, Geographical and Historical, notices regarding it, 
169, 359. 

Atomic system/ notice respecting Dr Turner’s view of the, 172. 
Attraction, local, effects of^ 356. 


0 ^ infonna^gj[i nj- 


Batiic Sea, remarks on the constancy of its level, 77 * 

Bartow, Professor, his remarks on the practical construction of achro- 
matic object-glasses, 1, 311. 

Barometer, M. de Humboldt’s observations for determining the pro- 
gress of its horary variations under the tropics, 328. 

results of Mr Daniel’s observations regiirding it, 357- 

Bc^izoic acid in grasses, 170. 

Berlhier, 1\I. P., his account of the phosphate of lime of the coal for- “ 
mation, 326. 

Blackaddcr, Henry Home, Esq. his remarks on circumstances con- 
nected with th^ondensation of atmospheric humidity on solid 
substances, 81, WO. 

Boletus igniarius, capable of uniting after having been cut, 369. 

Bones, Mr Delpon’s account of those of various animals discovered at 
Breingues in the Department du Lot, 300. , 

exhibiting marks of gnawing, found in a cave near Torquay, 

363. . ^ 

Boracic acid, Dr Turner on its detection in mineralogy by .the blow- 
pipe, 124. 

J^nng-bits, improved by hammering, 375. 

Botany, notices in, 173* ^ 

Bramah* s hydro-mechanical press, Mr Tredgold’s desoription of aii 
improvement uj)on it, 29. I 

^Brazil, account of poisonous plants growing in the 80tUt2»em ^arts of, 

« 264i 

Bricklayer's trowel, improved by hammering, 375. 
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INDEX. 


Bridge of iSiispeusion, Curtain Hall's account of one made of hide 
ropes in Chili, 52. 

Brinkley y Rev. Dr, his catalogue of forty-six stars in right ascensijp, 
deduced from observations made at Dublin, 50. 

Bronchocelcy remarks on its causes, 191. 

Buchanan, Thomas, Esq. his sketches of the comparative anatomy of 
the organs of hearing and vision, 71 • — of the ear of tlie shark, 71* 

Buildings, composition for covering, ipO. 


Caloric, Mr Murray’s remarks on its unequal distribution in voltaic 
action, 57* I .... , 


Campbell, Captsw, his chart of the Island of Ascensjpj^ahd remarks 

-oupCcs sreoIoa:A’47* ^ 


-flfKcs geoIogyW7. ^ . 

Celestial Phenomras^calculated for the meridian of Edinburgh, from 
January 1. to ApnH. 1828, 158. — ^from April 1. to July 1. 1828, 
a5i. 


Cham aspera discovered in Orkney, 182. 

Chemistry, notices in, 189. 

Christie, S. H., Esq., his remarks on the effects of temperature on 
the intensity of magnetic forces, 140, 

Coal-mines, account of the principal ones in France, 252. 

Coldstream, Mr, his meteorologiciil observations made at Leith during 
September, October, and November, 151. — during December, 
January, and February, 348. 

Comet of July 1825, Professor Gautier's observations on it, 304. 

Comets, notice regarding four, 188. 

Cwnmerce, notices in, 377* 

Comparative anatomy of the organs of hearing and vision, Mr 
Buchanan's sketches of the, 71* 

Conipressmi of air and gases, experiments on the, 357- 

Condensation of atmospheric humidity, Mr H. II. Blackadder’s re- 
marks on the, 81, 240. 

^Copal, spiritous solution of, 195. 

Copper, metallic, formed by the action of water and fire, 171* 

quantity of it producetl in Great Britain and Ireland, 201 . 

Corallina officinalis, appearance seen on its surface, 183. 

Crystallization, effect of position on, 171* 

Cutting instruments, their qualities improved by hurnishing their 
edges, 372 . 


Davy, Dr Jobin, his observations on the temperature of man and other 
animals, 38. 

Deluge, Geological, Rev. Dr. Fleming's ol>servations on the, 20^. 
Delpon, jM. his account of bones discovered at Breingues, 300. 
Density of the air, effects of a change of it upon the going of a clock, 
356. 

. .Desert between the Nile and the Red Sea, notice of the rocks com- 
posing its^mountains, 239. 

'DiaelphiSi fossil, of Stonesfield, remarks upon its position, 303. 
Diving ^ell -^iprovements on the, 199. 

Double indt 61 Cygni, notice reprding it, 355.^ 

Drills Unproved by hammering in the cold, 375. 
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Eclipse of November 1826, ciUculation of, 158. 

Egypt, notice regarding its vineyards, 322. 

Eiwlase, Mr Levy’s description of, 129. 

^Falling sta^s, notice regarding, 173. 

I Fire, mode of securing wooden buildings from the effects of, 200. 
Fishes, marine, remarks on their distribution, 366. 

Fleming, Rev. Dr Jkjhn, his remarks on the I)eluge, 20f*. 

F(\^go, Mr, liis meteorological#observatioiLs made at Leith, 151, 346. 

-2 jun., his remarks on Mr Hanielfs hypothesis of the ni- 

^afliiH^f heat in the atmosphere, 63. 

Fossil dicle^^^lis of Stonesfield, :K)3. 

megalosSCh^s of Stonesfield, 303. 

zoology, notices in, 190. 

France, account of its principal coal mines, 25 ^ 

Franklin, Captain, his observations for deterinining the magnetic va- 
riation, made at Spitzbergen, 56. 

Frozen sea, notice of an expeflitioii to its shores, 168. 

Gas burner, Mr J. Nimmo’s account of one, 325. 

Gautier, Professor, his observations on tlie comet of July 1825, .‘104. 
Geography, notices in, 168, 359. 

Geology, notices in, 1 75, 363. 

Glass, im^thod of using ])ure muriate and sulphate of soda in its ma- 
nufacture, 371 . 

Mr Griffiths’s experiments on the action of water upon, .‘131. 

Graham, Professor, his list of rare plants flowering in the Edinburgh 
Botanic garden, in September, October and November, 150 ; in 
December, January and February, 353. 

Granite and marble, their comparative durability, 177* 

Grant, Dr R. E., his observations and experiments on the structure 
and functions of the sj)oiige, 113, 336. — ^liis account of Spongilla 
• friabilis, 270 . 

Graphite, notice respecting, 174. 

Gravers, Mr Turrel’s method of rendering tlieni capable of cutting 
steel plates, 196. 

Greenland, West, notice regarding the European colony formerly set- 
tled on the east coast of, 1 68. 

Uall, Captain Basil, his account of a bridge of hide ropes in Chili, .52. 
Hcrschclile, notice regarding, 174. 

Hnmhnldt, liis observations for determining the progress of the horary 
variations of the barometer uitder the tro])ics, 328. 

Hydrates of sulphur, remarks on supposed, 172. 

Hydrography, notices in, 173. 

^Iceland, notice respecting its extent and population, 360. 

Inues, Mr George, his calculations of celestial phenomena for the me- 
ridian of Edinburgh, from January 1. to April 4. 1826, 156.— 
from April 1. to July 1. 1826, 352. ^ ^ ^ 

Insects, Dr Traill’s remarks on the preservation oi**i>n\oAcal speci- * 
mens from the depredations of, 135. ' ^ 

Iodine found in combination with silver, 1 73. 
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Iron, the cai^se of the red colour of the bloody 194. 

Lake, remarkable appearance of one after a storm^ 173. 

— — — Morat^ account of a reddish substance observed on its surfa^c% 
189. 

Lajid and %vater, notice respecting their distribution on the globe, 360. * 
Leather, account of a strong kind of it for harness, 195. 

Lecheguana wasp, M. de St Hilaire's account of. a'casc of poisoning 
caused by its honey, 91. ♦ , 

Ledum palustre and Papaver nkdicaule discovered in Irelawd, 181. * 
Level of the sea, remarks on its constancy, with particularjBFfe^evice 
to the Baltic,|77. ^ 

Levy,^ Esq. hisrl^scription of Euclase, 129. 

, — Esq. his k?count of the modes of notation of Weiss, JMohs 
and Haiiy, 132, 

Light evolved during cry‘stallization, 169. 

emitted during the friction of crystals, 170 . 

notice regarding its magnetizing power, 357* 

Lithia in spring water, 172. 

Luminous appearance in mines, 178. 

Magnetic variation. Captain Franklin's observations at Spitzbergen 
for determining it, 56. 

variations, table of, 111. 

Mahoganij, nujde of imitating, 200. 

Marble and granite, their comparative durability, 177- 
Megahsaurus of Stonesfield, 303. 

Melaina, account of it, 376. 

Meleda, notice regarding explosions heard at, 175. 

Meteor, account of a himinous, 359. 

Meteoric stone, notice of one which fell in Maryland, 173. 
Meteorological observations made at Leith, for September, October, 
November, 151. — for December, January and February, 346. ' 

journal kept at Lcath, annual results of one, 350. 

register kept at Kinfaun's Castle, annual results deduced 

from one, 358. 

Meteorology, notices in, 173, 357- 
Mineralogy, notices in, 1 73, 360. 

Professor Mohs's general reflections on various important 

subjects in, 18, 284. 

Mines, rhizomorphous plants growing in, 178. 

Mohs, Professol*, his reflections on various important subjects in mi- 
neralogy, 1 8,* 284. 

Murray; John, Esq. his remarks on the unequal distribution of caslo- 
ric in voltaic action, 57- — on the temperature of the skin in the 
dormouse, 67- — on the temperature of the egg of the hen, 57. — '' 
on the cultivation of the silk worm, 198. * 

Naiurul philoso{»hy, notices in, 357* 

Nd'ves, capals said to exist in their filaments, 194. 

Nicol, Wil&^y*®sq. his account of tho occurrence of zircon in the 
' island ^^’Scalpay, 138. 
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Mr James, his account of a new rotatory gas-bui^er, 325. 
Northern expedition, statement of magnetical and other experiments 
made during the recent, 341. 

— c institution of Inverness, notice of its proceedings, 165. 

Nmation, Mr Levy’s account of Weiss, Mohs, and Hauy’s modes of, 
•. 132,258. 

Palestine, notice n^ecting its geognosy, 177- 

Palms, Professor Scliouw’s account of tlieir geographical distribu- 
^ 1,ion, 

Paj^er made from marine plants, 195.'^ 

A foi' ^pnioving rust from iron and steel, 198. J 

Parry, CaptiiH* notice regarding his last voyage, Ifj]. 

^ ^atemeiit of magnetical, and i per expeV'-^eiits, 

made diirilig his last expedition, 341. 

Patents sealed in England, from (5th October 17tli November 1825, 
201. — ^from J7th November 1825, to 23d January 1826, 378. 

granted in Scotland, from 5th September to 17th November 

1825, 203. — from 17th November 1825, to 16th February 1826, 
381. 

Panlo^chronmncler, notice respecting it, 377* 

Pecten niveus, distinguished trom P. islaudicus, 186. 

Pearls, JMr Grey’s remarks on the Chinese method of forming artifi- 
cial, 199. 

Petri /led fishes found near Thurso, and in South Jloiialdshay, 191. 
Plullipsite, notices respecting it, 174. 

Phosphate of lime discov(‘red in the coal formation, 326. 

Physiology, notices in, 19-4. 

Plants, rhizomorjilioiis ones found in mines, 178. 

flowering in the Edinburgh Botanic Garden, 150, 353. 

rare ones observed in Scotland by Dr Graliam and Mr Home, 

179. 

-j four rare species of, observed in Perthshire, by Mr Bishop, 

180 . 

Platina found in Russia, 173. 

strings for musical instruments, 200. 

Pleonasie, remarkably large crystals of it discovered in America, 175. 
Poisoning, account of a case of it produced by the honey of a Brazi- 
lian species of wasp, 91. 

Poisonous plants of the southern parts of Brazil, 264. 

Population of Great Britain, 378. 

Prussian universities, number of students in them, 191. 

• 

Qiiijls, new method of preparing, 376. 

Radiation of heat in the atmosphere, Mr Poggo junior’s remarks on 
1 Mr Daniell’s lyrpotliesis of the, 63. 

Rail-roads, Rev. James Adamson’s remarks regarding them, 1(K). 
Rocks, account of those which compose the mountainsS of the desert 
between the Nile and the Red Sea, 239. 

Rosa, number of species of, 368. . / 

' original habitats of the, 368. 

Royafhodetj of Edinburgh, notice of its proceedings, 163. 
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Schouiv, Professor, his account of the geographical distribution of 
palms> 94. 

Scottish plant8> account Of rare ones observed in 1825^ 179. 

Scythes improved by hammering in the cold, 374. 

Serpents of Southern Africa, 3&. 

Serpent-Heater, account of its habits, 3(55. 

Silk-tvorm, Mr Murray on its cultivation, 198. 

Sound, table of results of experiments oii its velocity, 167. 

Sphinjc atropos, its larva: found in se^«'r.il places in Scotland, 18^. 
Sponge, Dr Grant’s observatiUhts and experiments on its starficture add 
functions, 113, 336. , « 

SpongiUa friabiks. Dr Grant’s account of its structi^ji^-^fiiid nature, 
lljL, — his reiiWks on its spicula, 183. 

, Statif^es, noticcs^u 378. 

Stars, Dr Brinklev^Sfc'iJ^talogue of 46 principal ones in riuht ascen- 
sion, 50. * ^ 

Steam navigation, its extent, 370. 

SteinheUite, new analysis of, 362. 

Steatite, its distribution and uses, 362. 

Stone for building, excellent, near Elj^ln, 198. 

Sulphur in vegetables, 172. 


Tabular spar of Pargas, analysis of the, 3(}1. 

2\mipcraUire of the egg of tlie hen, 57. 

■' of man and other anim«iK, Dr Davy’s observations on the 

38. 

— <,f the <lormonse, .57- 

Air Christie’s remarks on its effects upon the intensity 
of magnetic forces, 140. 

TraVl, Dr T. 8., his remarks on the preservation of zoological speci- 
mens from insects, 13.5. 

Trcdgold, J<»lni, Esq. liis description of an iinprovt*meiit in Bramah’s 
hydro-niechauical press, 21). 

Tritonia arborv,scens, sounds pr<»duced by it under water, 185. 

Torquay, M r Buckland s account of lames found in a eftve near, 36.3. 

Turner, Dr Edwards, on the detection of boracic aeid in minerals, 
by the blowpijie, 124. 

Unicorn, account of an alleged one found in India, 188. 

Vaccinhim macrocarpum, notice regarding its cultivation, 369. 

Vesuvian of l^g, notice regarding it, 360. 

Vineyards of Egypt, 322. ^ 

Volcanoes, notice regarding Scrope on, 177* 

* u 

Wernerian Natural History Society, notice of its proceedings, 164, 
354. 

i discovered in the Island of Scalpay, 138. 

Zbobsy* notices in, 182, 365. 
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